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EXECUTIVE  SUMMARY 


An  analysis  of  the  fuel  injection  system  components  for  the  Tactical  Quiet  Generator  (TQG)  sets  was 
completed  to  determine  the  critical  parts  for  inclusion  in  a  fuel  lubricity  investigation.  The  investiga¬ 
tion  determined  the  impact  of  various  fuels  on  fuel  injection  system  wear.  An  injection  system  bench 
test  stand  was  utilized  for  accumulating  hours  on  the  fuel-wetted  injection  system  components  using  the 
various  lubricity  fuels.  The  component  wear  was  evaluated  to  determine  the  relative  wear  of  the  fuel 
injection  system  barrel  and  plunger  components  with  each  fuel. 

Using  high-sulfur  and  low-sulfur  fuels  200-hour  evaluations  were  completed.  An  examination  of  the 
injection  pump  components  indicate  that  low-sulfur  fuel  operation  should  provide  adequate  durability. 
There  was  slightly  more  polishing  with  the  low-sulfur  fuel,  but  all  performance  characteristics  were  met 
at  the  end  of  testing. 

In  conjunction  with  an  ongoing  fuels  survey  at  various  military  installations,  a  survey  of  generator  set 
maintenance  changes  since  the  switch  to  low-sulfur  diesel  fuel  was  performed.  The  impact  of  the  low- 
sulfur  fuel  on  the  readiness  of  older  equipment  should  be  reflected  in  the  variation  of  the  maintenance 
levels.  No  increases  in  generator  set  component  usage  had  been  reported  since  the  switch  to  low-sulfur 
diesel  fuel  or  JP-8. 

The  regional  administrators  of  the  ten  EPA  regions  were  contacted,  and  the  points  of  contact  for  all  50 
states  for  non-road  emissions  were  attained.  The  majority  of  states  will  utilize  the  EPA  guidelines  for 
non-road  emissions. 
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I.  BACKGROUND 


The  use  of  EPA-mandated  0.05-pereent  low-sulfur  diesel  fuel  in  on-highway  diesel  engines 
has  resulted  in  reliability  eoncems  due  to  fuel  lubrieity  and  elastomer  eompatibility.  Certain 
areas  of  the  eountry  that  used  winter  diesel  fuel  did  have  fuel  lubrieity  issues,  but  the 
widespread  coneern  did  not  materialize  until  the  nationwide  adoption  of  low-sulfur  diesel 
fuel.  Mandated  use  of  low-sulfur  fuel  meant  hydrotreating  in  the  refineries  to  remove 
sulfur,  whieh  also  resulted  in  removal  of  the  trace  amounts  of  organic  acids  beneficial  to 
fuel  lubricity.  (1)*  Pending  regulations,  which  may  extend  the  use  of  low-sulfur  fuel  to  off¬ 
road  vehicles  and  equipment,  may  impact  military  generator  set  readiness. 

II.  OBJECTIVE/APPROACH 

To  understand  these  impacts,  a  program  was  initially  outlined  to  evaluate  a  representative 
older,  fielded  generator  set  on  low-sulfur  fuel  to  determine  any  impacts  due  to  fuel 
switching.  Another  phase  of  the  program  will  determine  the  impact  of  switching  between 
high-  and  low-sulfur  fuels  for  newly  designed/fielded  equipment.  A  final  phase  of  this 
program  will  monitor  the  pending  emission  regulations  as  they  pertain  to  off-road 
equipment. 

The  Program  Manager-Mobile  Electric  Power  (PM-MEP)  Office  determined  that  bench 
testing  of  various  fuel-injection  system  components  would  be  adequate  in  lieu  of  testing  the 
generator  sets  to  determine  the  low-sulfur  fuel  impact  on  military  generator  sets.  The 
program  tasks  outlined  below  reflected  the  PM-MEP  concerns  with  regard  to  low-sulfur 
fuel  and  off-road/non-road  exhaust  emissions: 

Task  1:  To  evaluate  the  durability  of  5-  and  10-kW  tactical  quiet  generator  set 
fuel-injection  system  components  with  low-sulfur  fuel. 

Task  2:  To  evaluate  older  generator  sets  preconditioned  with  higher-sulfur  fuel  and 
to  determine  the  effects  that  utilizing  low-sulfur  fuel  has  on  fuel  system 
components. 

*Numbers  underscored  in  parentheses  indicate  references  at  the  end  of  the  document. 
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Task  3:  To  develop  a  database  of  emission-regulating  authorities  and  their 
requirements  as  they  pertain  to  generator  sets  and  to  review  emission  test 
proeedures. 


III.  DISCUSSION 


A.  Task  1 

An  analysis  of  the  fuel-injection  system  components  for  the  Tactical  Quiet  Generator 
(TQG)  sets  was  performed  to  determine  the  critical  parts  for  inclusion  in  the  fuel  lubricity 
investigation.  The  investigation  determined  the  impact  of  various  fuels  such  as  0.05-percent 
sulfur  DF-2  and  0.4-percent  sulfur  DF-2  on  fuel-injection  system  wear.  An  injection  system 
bench  test  stand  was  utilized  for  accumulating  hours  on  the  fuel-wetted  injection  system 
components  using  the  various  lubricity  fuels.  The  component  wear  was  evaluated  to 
determine  the  relative  wear  of  the  components  with  each  fuel. 

The  TQG  sets  are  available  in  5-kW  and  10-kW  ratings.  The  5-kW  set  utilizes  a  3-cylinder, 
4-cycle  diesel  engine.  The  10-kW  set  utilizes  a  4-cyhnder,  4-cycle  diesel  engine,  of  the 
same  engine  family  as  the  5-kW  unit.  Each  TQG  engine  has  a  Pump-Line-Nozzle  (PEN) 
fuel-injection  system,  with  a  crankcase  mounted  unit  pump  for  each  cylinder.  The  unit 
pumps  contain  a  barrel  and  plunger,  which  are  considered  the  critical  components  for  wear 
in  the  fuel-injection  system. 

The  unit  pump  (barrel  and  plunger  included)  and  the  injector  from  the  TQG  engines  were 
evaluated  utilizing  a  fabricated  test  fixture.  The  test  fixture  also  utilized  a  portion  of  the 
engine  camshaft,  which  contained  the  injection  lobe.  The  roller  follower  and  follower  cup 
were  also  utilized  to  complete  the  assembly  of  the  test  injection  rig.  A  diagram  of  the 
injection  rig  is  shown  in  Eigure  1.  A  copy  of  Army  TM  9-2815-253-24  was  attained  to 
ensure  utilization  of  proper  procedures  and  adjustments  when  the  components  were 
assembled.  The  positioning  of  the  injection  pump  relative  to  the  camshaft  was  determined 
to  ensure  that  the  correct  injection  stroke  was  utilized.  The  test  rig  was  capable  of  altering 
injection  pump  rack  position  and  controlling  unit  pump  fuel  inlet  temperatures. 
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FILTER 


30-GAL.  TANK 


Figure  1.  Injection  Rig  Schematic 


The  test  conditions  chosen  for  the  component  evaluations  are  shown  in  Table  1.  The 
TQG  sets  operate  at  3600-RPM  synchronous  speed,  thus  the  unit  fuel-injection  pump 
drive  speed  was  1800  RPM.  The  duration  and  fuel  inlet  temperature  was  chosen  to  be 
comparable  with  historic  test  data  on  rotary  type  fuel-injection  pumps.  The  fuel  tank 
temperature  was  chosen  to  keep  the  test  fuel  below  the  flash  point.  The  fuel  flow  setting 
was  chosen  based  on  the  calculation  of  fuel  required/cylinder  to  meet  the  maximum 
generator  rating,  plus  additional  fuel  to  increase  the  loads  on  the  components.  It  was 
noted  that  the  unit  pumps  had  a  substantially  higher  maximum  fuel  output  than  the  TQG 
required  for  achieving  its  kW  rating.  A  rack  position  stop  was  set  up  to  hold  the  position 
constant  during  testing.  It  was  anticipated  that  with  a  constant  rack  position,  wear  in  the 
system  would  result  in  lower  injected  fuel  flows.  The  test  fuel  was  continuously 
circulated  throughout  the  testing,  thus  a  30-gallon  fuel  reservoir  was  chosen  to  ensure  that 
fuel  lubricity  did  not  change  during  testing. 


An  evaluation  was  performed  utilizing  a  0.05-percent  low-sulfur  reference  fuel  (LSRD4), 
a  fuel  utilized  to  perform  various  lubricant  qualification  tests  for  diesel  engines.  The 
high-sulfur  fuel  for  comparison  was  a  0.4-percent  sulfur  reference  fuel  (CATIH)  that  was 
the  high-sulfur  lubricant  qualification  test  fuel  replaced  by  LSRD4.  Prior  to  testing  with 
each  fuel,  the  injector  opening  pressure  was  evaluated. 
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Table  1.  Pump  Rig  Operating  Conditions 

Parameter 

Setting 

Speed,  RPM 

1800  ±5 

Fuel  Flow,  pph 

6 

Rack  Setting,  Inches 

0.330 

Duration,  Hours 

200 

Fuel  Inlet  Temperature,  °F 

170  ±5 

Fuel  Tank  Temperature,  °F 

<100 

Comparisons  of  the  fuel  tank  and  fuel  inlet  temperatures  are  shown  in  Figure  2  for  both 
fuel  evaluations.  The  fuel  inlet  temperature  was  eonsistently  held  within  the  target  range 
for  both  fuel  evaluations.  It  should  be  noted  that  the  170°F  fuel  inlet  temperature  is  on 
the  high  end  of  fuel  inlet  temperatures  expeeted  on  a  125°F  day.  The  differenee  in  fuel 
tank  temperatures  refleets  the  months  the  tests  were  run,  but  both  are  well  below  100°F. 

The  fuel  flow  readings  for  the  two  fuel  evaluations  are  shown  in  Figure  3.  The  plot  for 
the  LSRD4  fuel  flow  shows  variations  in  the  injeeted  fuel  flow  rate.  The  LSRD4  was  the 
first  evaluation,  and  several  reliability  and  set  up  issues  with  the  pump  rig  surfaeed  during 
the  initial  stages  of  testing.  Sometime  between  6  and  20  hours,  the  pump  drive  eoupling 
beeame  worn  and  indueed  eonsiderable  baeklash  in  the  drive.  The  eoupling  eomponent 
was  replaeed,  during  whieh  time  the  unit  pump  was  removed  to  inspeet  the  earn  and  roller 
in  the  earn  box  for  proper  lubrieation.  When  the  unit  pump  was  installed,  the  operator 
inadvertently  indexed  the  unit  pump  and  raek  engaging  fork  toward  full-raek;  this  is 
refleeted  in  the  high  fuel  flow.  It  ean  also  be  seen  that  the  indexing  was  not  quite  eorreet 
at  about  25  hours;  this  time  the  fork  engaged  the  raek  toward  the  idle  position.  Efforts 
were  made  to  ensure  that  proper  alignment  marks  were  made  on  eaeh  eomponent  so  that 
they  eould  be  installed  eonsistently. 
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Figure  2.  Fuel  Tank  and  Injection  Pump  Temperatures 


Figure  3.  Injected  Mass  Fuel  Flow  Rate 
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At  26  hours  with  LSRD4,  the  pump  coupling  sheared  the  drive  key.  It  was  determined 
that  the  key  was  too  small  for  the  keyway.  The  backlash  induced  by  the  small  key 
probably  contributed  to  the  earlier  coupling  element  failure.  The  shaft  and  coupling  were 
repaired,  along  with  an  improvement  on  the  lubricant  flow  into  the  thrust-bearing  surface 
for  the  camshaft. 


The  low-sulfur  fuel  screening  successfully  completed  200  hours.  Other  operational 
problems  were  due  to  a  worn  drive-coupling  element  and  a  failed  lift  pump.  The  drive 
coupling  material  was  not  compatible  with  the  shock  loading  requirements  of  the  unit 
fuel-injection  pump.  The  backlash  due  to  the  worn  element  caused  a  relief  of  injection 
pressure  back  into  the  inlet  port,  which  eventually  lead  to  a  rupture  of  the  fuel  inlet  hose. 
The  wear  in  the  coupling  was  not  attributable  to  the  low-sulfur  fuel. 

Based  on  fuel  flow,  the  LSRD4  evaluation  was  performed  at  an  overall  higher  load  than 
the  CATIH  evaluation.  Teething  problems  with  the  fabricated  test  pump  fixture  during 
the  LSRD4  evaluation  probably  also  increased  the  severity  of  testing  for  the  low-sulfur 
fuel. 

A  200-hour  evaluation  using  high-sulfur  fuel  was  completed  and  the  results  compared  to 
the  low-sulfur  evaluation.  Injector  inspections  for  the  fuel  evaluations  are  shown  in  Table 
2.  The  results  indicate  a  degradation  in  injector  performance  due  to  the  low-sulfur  fuel. 


Table  2.  Injector  Performance  Inspections 

Parameter 

Specification 

LSRD4 

CAT1H 

Before  Test 

After  Test 

Before  Test 

After  Test 

Nozzle  Opening 
Pressure,  psi 

3552-3697 
(New  and  Service) 

3550 

3300 

3600 

3500 

Chatter 

Excellent 

Good 

Excellent 

Excellent 

Spray  Pattern 

Excellent 

Excellent 

Excellent 

Excellent 
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Interestingly,  the  new  injector  for  the  LSRD4  evaluation  was  at  the  bottom  end  of  the 
manufacturer’s  opening  pressure  specification.  Also,  the  CATIH  fuel  resulted  in  an 
after-test  nozzle  opening  pressure  slightly  below  the  specification.  The  spray  and  chatter 
are  subjective  ratings  of  the  spray  pattern  and  injector  sound  determined  when  the 
injectors  are  tested  for  opening  pressure. 

Subjective  ratings  of  the  unit  pump  plunger  and  delivery  valve  for  the  evaluations  are 
shown  in  Table  3.  The  subjective  wear  is  based  on  10  being  a  failure,  which  in  the  case 
of  the  plunger  would  be  a  seizure.  The  additional  wear  noted  by  the  rater  for  the  low- 
sulfur  fuel  was  primarily  a  larger  area  of  polishing.  Some  of  the  wear  on  the  components 
can  be  attributed  to  the  fuel,  but  the  overall  more  severe  evaluation  with  LSRD4  clouds 
the  issue. 


Table  3.  Unit  Pump  Subjective  Wear  Ratings 

LSRD4 

CAT1H 

Plunger 

6 

2 

Delivery  Valve 

4 

2 

Subjective  Rating:  0=no  wear;  10=Failure 

An  examination  of  the  fuel- injection  pump  components  indicates  that  low-sulfur  fuel 
operation  should  provide  adequate  durability.  There  was  more  polishing  with  the  low- 
sulfur  fuel,  but  the  fuel-injection  quantities  were  met  at  the  end  of  testing  with  the  preset 
rack  position. 

B.  TASK  2 

In  conjunction  with  an  ongoing  fuels  survey  at  various  military  installations,  generator  set 
maintenance  changes  were  also  surveyed  since  the  switch  to  low-sulfur  diesel  fuel  was 
performed.  The  impact  of  the  low-sulfur  fuel  on  the  readiness  of  older  equipment  should  be 
reflected  in  the  variation  of  the  maintenance  levels.  There  were  no  increases  in  generator 
set  component  usage  with  the  switch  to  low-sulfur  diesel  fuel  reported  by  the  survey 
participants. 
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The  regulation  of  low-sulfur  diesel  fuel  for  on-road  use  eoineidentally  eorresponded  with  a 
switeh  by  the  Army  to  utilize  JP-8  in  all  assets.  The  utilization  of  JP-8  meant  low-sulfur 
diesel  fuel  was  not  used  in  many  generator  sets. 

A  visit  was  made  to  Malmstrom  Air  Foree  Base,  MT,  on  a  fuels-lubrieity  issue.  The 
maintenanee  personnel  were  interviewed  on  issues  eoneeming  generator  set  maintenanee. 
Malmstrom  Air  Foree  Base  has  been  utilizing  a  low-lubrieity  diesel  fuel,  whieh  base 
personnel  have  been  treating  with  345-ppm  eorrosion  inhibitor  to  improve  lubrieity. 
Personnel  interviewed  indieated  that  generator  set  maintenanee  levels  were  normal  and  had 
not  inereased  due  to  low-lubrieity  fuel. 

A  demonstration  program  was  performed  at  Ft.  Bliss,  TX,  where  the  post  was  eonverted  to 
JP-8  fuel.  (2,3)  Although  JP-8  is  not  teehnioally  a  low-sulfur  diesel  fuel  (the  speeifieation 
allows  up  to  0.3-peroent  sulfur)  75  pereent  of  the  1994  delivered  volume  of  JP-8  met  the 
low-sulfur  fuel  requirement  of  0.05-peroent  sulfur.(4)  JP-8  is  reeognized  as  having  lower 
lubrieity  than  diesel  fuel,  partially  attributed  to  lower  viseosity.  Part  of  the  Ft.  Bliss 
demonstration  program  was  to  traek  fuel-wetted  eomponent  usage,  ineluding  generator  sets, 
when  the  post  was  switehed  to  JP-8.  There  was  no  statistieally  signifieant  ehange  in  fuel- 
wetted  eomponent  usage  after  JP-8  eonversion.  (2) 

The  3rd  Corps  57th  Signal  Brigade  at  Ft.  Hood,  TX,  was  visited  to  determine  any  inerease 
in  generator  set  fuel  injeetion  eomponent  usage  from  switehing  to  JP-8.  Unit 
maintenanee  personnel  indieated  that  generator  sets,  whieh  historieally  had  fuel  system 
problems  and  those  that  were  reliable,  had  not  ehanged  with  the  use  of  JP-8.  Personnel 
did  not  have  reeords  to  indieate  if  eomponent  usage  ehanged  with  the  fuel  switeh  to  JP-8. 

C.  Task  3 

The  EPA  exempts  nonroad  eompression-ignition  engines  from  emission  standards.  Nonroad 
engines  and  equipment  are  exempted  in  aeeordanee  with  40  Code  of  Federal  Regulations 
(CFR),  Subpart  J,  Seetion  89.908,  Control  of  Emission  from  New  and  In-Use  Nonroad 
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Compression-Ignition  Engines,  National  Seeurity  Exemption  (Appendix  A).  But  it  was  not 
elear  if  any  states  and  their  non-attainment  zones  have  any  regulations  pending  or  future 
emissions  and/or  permit  regulations.  The  Army  has  a  wide  range  of  diesel  MEP,  generators 
ranging  from  3  kW  (4.0  hp)  to  750  kW  (1,006  hp)  using  low-sulfur  diesel  fuel  and  JP-8 
fuels.  These  MEP  generators  are  hand-portable,  piek-up  portable,  skid-portable,  trailer- 
mounted,  and  truek-mounted  and  provide  MEP  for  tool  equipment,  tents,  eommand  posts, 
weapons  systems,  emergeney  power,  ete.  Therefore,  the  EPA  administrators  of  all  ten 
regions,  all  50  states  and  their  non-attainment  zones,  D.C.,  and  four  territories  were 
eontaeted  to  obtain  their  pending  and  future  emissions  and  permit  regulations  for  the 
various  size  diesel  engines  using  low-sulfur  diesel  and  JP-8  fuels  that  power  non-road  Army 
MEP  generators  used  in  the  United  States.  All  responded  exeept  Puerto  Rieo  and  the  Virgin 
Islands  from  Region  2  and  Ameriean  Samoa,  Guam,  and  Hawaii  from  Region  9.  These 
states  and  territories  were  eontaeted  several  times  by  telephone  and  letter,  with  no  return 
response. 

Naturally  aspirated  non-road  engines  will  not  be  allowed  to  diseharge  erankease 
emissions  (blowby)  to  the  atmosphere.  Eor  engines  under  37  kW,  this  restrietion  applies 
to  model  year  2001  and  later.  Eor  engines  37  kW  or  larger,  the  restrietion  applies  to  Tier 
2  engines  and  later  models. 

Those  states  having  exemptions  from  regulations  or  getting  a  permit  ean  be  seen  in  Table  4. 
More  detailed  information  and  eontaets  are  ineluded  in  Appendix  B.  These  regulations  are 
as  of  September  1,  1996.  A  total  of  55  ageneies  were  eontaeted;  of  those,  28  had  no 
regulations,  22  had  a  limit  as  to  when  regulations  apply  or  a  permit  is  neeessary,  and  5  did 
not  respond  to  our  repeated  inquiries. 
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Table  4.  Mobile  Electric  Power  Generators 

NO  REGULATIONS  OR  EXEMPT 

REGION  1 

•  Connecticut  (if  less  than  100  tons/yr  of  any 
pollutant) 

•  Massachusetts  (if  energy  input  capacity  is  less 
than  10,000,000  BTU/hr) 

•  Maine 

•  New  Hampshire 

•  Rhode  Island 

•  Vermont 

REGION  6 

•  Arkansas 

•  Louisiana  (over  500  hp  operates  for  less  than 

30  days/quarter) 

•  New  Mexico  (if  less  than  100  tons/yr  of  any 
contaminant  or  during  field  exercises) 

•  Oklahoma 

•  Texas 

REGION  2 

•  New  Jersey  (if  less  than  100  tons/yr  carbon 
monoxide) 

•  New  York  (emergency  equipment  that  operates 
less  than  500  hrs/yr  and  less  than  1000  BHP) 

•  Puerto  Rico  (no  response) 

•  Virgin  Islands  (no  response) 

REGION  7 

•  Iowa 

•  Kansas 

•  Missouri  (if  less  than  100  tons/yr  of  any 
pollutant) 

•  Nebraska 

REGION  3 

•  Delaware  (if  under  10,000,000  BTU/hr) 

•  Washington,  D.C. 

•  Maryland 

•  Pennsylvania  (if  not  fixed  for  less  than  30 
days) 

•  Virginia  (if  operates  under  500  hrs/yr) 

•  West  Virginia 

REGION  8 

•  Colorado 

•  Montana  (if  less  than  25  tons/yr  of  any 
pollutant) 

•  North  Dakota 

•  South  Dakota 

•  Utah 

•  Wyoming  (when  less  than  500  hrs/yr) 

REGION  4 

•  Alabama 

•  Florida 

•  Georgia 

•  Kentucky  (less  than  5  tons/yr  of  any  pollutant) 

•  Mississippi 

•  North  Carolina  (less  than  5  tons/yr  of  any 
pollutant) 

•  South  Carolina  (if  less  than  150  kW  or 
operates  for  less  than  250  hrs/yr) 

•  Tennessee 

REGION  9 

•  Arizona  (less  than  40%  opacity  for  10  sec.  and 
over  500  kW  needs  a  Class  II  permit) 

•  California 

•  Hawaii  (no  response) 

•  Nevada 

•  American  Samoa  (no  response) 

•  Guam  (no  response) 

REGION  5 

•  Illinois 

•  Indiana 

•  Michigan  (less  than  20,000,000  BTU/hr  heat 
input  capacity) 

•  Minnesota 

•  Ohio  (less  than  50  hp;  over  50  hp,  less  than 

500  hrs/yr  operation) 

•  Wisconsin  (less  than  80%  opacity) 

REGION  10 

•  Alaska 

•  Idaho  (less  than  100  tons/yr  of  any 
contaminant) 

•  Oregon  (less  than  500  hrs  operation/year) 

•  Washington  (less  than  100  tons/yr  carbon 
monoxide) 
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The  EPA  has  adopted  off/non-road  emission  standards  for  new  manufaetured  engines.  The 
EPA’s  original  timetable  for  its  implementation  and  proposed  regulations  ean  be  seen  in 
Tables  5  and  6.  So  many  of  the  new  MEP  generators  purehased  by  the  military  will 
probably  meet  the  EPA  requirement  even  though  they  are  exempt.  California’s  regulations 
now  eonform  to  the  EPA,  whieh  reads  “on-road  motor  vehieles  and  off/non-road  or 
equipment  owned  by  the  U.S.  Department  of  Defense  and/or  the  U.S.  military  serviees,  and 
are  used  in  eombat,  eombat  serviee  support,  taetieal  or  relief  operations,  or  training  for  such 
operations  are  excluded  and  exempt  from  exhaust  emission  standards.”  Other  agencies  will 
probably  follow  California’s  lead.  If  not,  many  of  the  new  MEP  generator  engines  will  still 
meet  the  new  EPA  manufacturer  regulations.  As  of  September  1,  1996,  no  states  or  their 
non-attainable  zones  reported  any  immediate  regulation  changes  for  military  non-road  diesel 
MEP  generators. 


Table  5.  EPA’s  Implementation  Timetable  for  New  Off/Non-Road  Diesel  Engines 

Engine  Size  (kW  (hp) 

Implementation  Date 

>  130  (175)  to  <560  (750) 

January  1,  1996 

>75  (100)  to  <  130  (175) 

January  1,  1997 

>37  (50)  to  <75  (100) 

January  1,  1998 

>  560  (750) 

January  1, 2000 

Table  6.  EPA  Off/Non-Road  Emissions  Standards  for  New  Cl  Engines 

New  Power 
kW  (hp) 

HC 

G/kW-hr 

CO 

g/kW-hr 

NOx 

g/kW-hr 

PM 

g/kW-hr 

Smoke 

Percent 

A/L/P 

130  (175) 

1.3 

11.4 

9.2 

0.54 

20/15/50 

>75  (100)  to  <  130  (175) 

~ 

9.2 

~ 

20/15/50 

>37  (50)  to  <75  (100) 

~ 

9.2 

~ 

20/15/50 

The  23  October  1998  Eederal  Register  published  the  final  rule  for  Control  of  Emissions 
of  Air  Pollution  from  Non-road  Diesel  Engines,  40  CER  Part  9,  et  al.  The  emission 
standards  are  in  units  of  g/kW-hr  utilizing  the  ISO  8178  G2/D2  test  procedures.  The  Tier 
I  standards  represent  the  first-ever  set  of  federal  standards  for  engines  under  50  hp  (37 
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kW).  The  Tier  2  and  Tier  3  standards  are  proposed  future  requirements.  The  emission 
levels  and  effeetive  years  are  shown  in  Table  7.  The  emission  levels  are  measured 
utilizing  test  cyeles  dependent  on  engine  size  and  application,  i.e.  8-mode  for  variable 
speed  engines,  5-mode  for  constant  speed  engines  (generator  sets),  6-mode  for  engines 
under  19  kW,  and  4-mode  for  marine  diesel  engines. 


TABLE  7: 

:  Emission  Leveis  in  grams/kW-hr  and  Effective  Years 

Rated  Brake 

Modei 

NMHC  + 

Power  (kW) 

Tier 

Year 

NOx 

HC 

NOx 

CO 

PM 

kW<8 

Tier  1 

2000 

10.5 

8.0 

1.0 

Tier  2 

2005 

7.5 

8.0 

0.80 

8<kW<19 

Tier  1 

2000 

9.5 

6.6 

0.80 

Tier  2 

2005 

7.5 

6.6 

0.80 

19<kW<37 

Tier  1 

1999 

9.5 

5.5 

0.80 

Tier  2 

2004 

7.5 

5.5 

0.60 

Tier  1 

1998 

9.2 

37SkW<75 

Tier  2 

2004 

7.5 

5.5 

0.40 

Tier  3 

2008 

4.7 

5.0 

Tier  1 

1997 

9.2 

75SkW<130 

Tier  2 

2003 

6.6 

5.0 

0.30 

Tier  3 

2007 

4.0 

5.0 

Tier  1 

1996 

9.2 

1.3 

11.4 

0.54 

0.20 

130SkW<225 

Tier  2 

2003 

6.6 

3.5 

Tier  3 

2006 

4.0 

3.5 

Tier  1 

1996 

9.2 

1.3 

11.4 

0.54 

225SkW<450 

Tier  2 

2001 

6.4 

3.5 

0.20 

Tier  3 

2006 

4.0 

3.5 

Tier  1 

1996 

9.2 

1.3 

11.4 

0.54 

450SkW<560 

Tier  2 

2002 

6.4 

3.5 

0.20 

Tier  3 

2006 

4.0 

3.5 

kW>560 

Tier  1 

2000 

9.2 

1.3 

11.4 

0.54 

Tier  2 

2006 

6.4 

3.5 

0.20 

The  EPA  final  rule  as  published  in  the  Federal  Register  is  included  as  Appendix  C.  On 
January  28,  2000  the  California  Air  Resources  Board  adopted  the  EPA  non-road  diesel 
engine  final  rule.  The  California  ARB  ruling  is  included  as  Appendix  D. 
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IV.  SUMMARY 


The  critical  fuel  injection  system  components  for  the  Tactical  Quiet  Generator  (TQG)  sets 
were  identified  and  included  in  a  fuel  lubricity  investigation.  The  investigation 
determined  the  impact  of  low-sulfur  and  high-sulfur  fuels  on  fuel  injection  system  wear. 
The  component  wear  was  evaluated  for  200  hours  at  elevated  fuel  inlet  temperatures,  at 
increased  fuel  flow  rates,  and  constant  rack  setting,  to  determine  the  relative  wear  of  the 
fuel  injection  system  barrel  and  plunger  components  with  each  fuel; 

■  High-sulfur  and  low-sulfur  fuels  completed  200-hour  evaluation. 

■  Injection  pump  components  inspections  indicate  low-sulfur  diesel  fuel 
operation  should  provide  adequate  durability. 

■  Slightly  more  polishing  evident  with  the  low-sulfur  fuel,  however  the  low- 
sulfur  fuel  evaluation  was  inadvertently  performed  at  a  higher  injection  rate. 

■  The  pump  performance  characteristics  were  met  at  the  end  of  testing  with  low- 
sulfur  fuel. 

In  conjunction  with  an  ongoing  fuels  survey  at  various  military  installations,  a  survey  of 
generator  set  maintenance  changes  since  the  switch  to  low-sulfur  diesel  fuel  was 
performed.  The  impact  of  the  low-sulfur  fuel  on  the  readiness  of  older  equipment  should 
be  reflected  in  the  variation  of  the  maintenance  levels. 

■  No  increases  in  generator  set  component  usage  had  been  reported  since  the 
switch  to  low-sulfur  diesel  fuel  or  JP-8. 

The  regional  administrators  of  the  ten  EPA  regions  were  contacted,  and  the  points  of 
contact  for  all  50  states  for  non-road  emissions  were  attained.  The  majority  of  states  will 
utilize  the  EPA  guidelines  for  non-road  emissions.  The  EPA  final  rule  for  non-road 
diesel  engines  and  the  California  Air  Resources  Board  adoption  of  the  EPA  final  rule  are 
included  as  appendices  for  reference.  The  EPA  final  rule  outlines  test  methods  and 
inspection  intervals. 
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APPENDIX  A 

40  CFR  89.908  NATIONAL  SECURITY  EXEMPTION 


A-1 


A-2 


[Code  of  Federal  Regulations] 

[Title  40,  Volume  17] 

[Revised  as  of  July  1,  2001] 

From  the  U.S.  Government  Printing  Office  via  GPO  Access 

[CITE:  40CFR89.908] 

[Page  156-157] 


TITLE  40- -PROTECTION  OF  ENVIRONMENT 

CHAPTER  I --ENVIRONMENTAL  PROTECTION 
AGENCY  (CONTINUED) 

PART  89- -CONTROL  OF  EMISSIONS  FROM  NEW  AND  IN-USE  NONROAD  COMPRESSION- 
IGNITION  ENGINES- -Table  of  Contents 

Subpart  J- -Exemption  Provisions 

Sec.  89.908  National  security  exemption. 

(a)  (1)  Any  nonroad  engine,  otherwise  subject  to  this  part,  which  is 
used  in  a  vehicle  that  exhibits  substantial  features  ordinarily 
associated  with  military  combat  such  as  armor  and/or  permanently  affixed 
weaponry  and  which  will  be  owned  and/or  used  by  an  agency  of  the  federal 
government  with  responsibility  for  national  defense,  will  be  considered 
exempt  from  these  regulations  for  purposes  of  national  security.  No 
request  for  exemption  is  necessary. 

(2)  Manufacturers  may  request  a  national  security  exemption  for  any 
nonroad  engine,  otherwise  subject  to  this  part,  which  does  not  meet  the 
conditions  described  in  paragraph  (a) (1)  of  this  section.  A  manufacturer 
requesting  a  national  security  exemption  must  state  the  purpose  for 
which  the  exemption  is  required  and  the  request  must  be  endorsed  by  an 
agency  of  the  federal 

[  [Page  157] ] 

government  charged  with  responsibility  for  national  defense. 

(b)  EPA  will  maintain  a  list  of  models  of  nonroad  engines  (and  the 
vehicles  which  use  them)  that  have  been  granted  a  national  security 
exemption  under  paragraph  (a) (2)  of  this  section.  This  list  will  be 
available  to  the  public  and  may  be  obtained  by  writing  to  the  following 
address:  Group  Manager,  Engine  Compliance  Programs  Group,  Engine 
Programs  and  Compliance  Division  (6403J)  Environmental  Protection 
Agency,  1200  Pennsylvania  Ave . ,  NW.,  Washington,  DC  20460. 

[61  FR  52102,  Oct.  4,  1996] 
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APPENDIX  B 

REGIONAL  BREAKDOWN  OF  REGULATIONS  AND  CONTACTS 
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REGION  1 


John  P.  DeVillars 


(617)  565-3400 


Connecticut 

Maine 

Massachusetts 
New  Hampshire 
Rhode  Island 
Vermont 


Boston 
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CONNECTICUT 


Carmine  DeBattista 


(860)  424-3026 


A  permit  is  needed  is  the  potential  to  emit  is  equal  to  or  greater  than  1 00  tons  per  year  of  any 
individual  air  pollutant. 

50  tons  per  year  of  volatile  organic  compounds  or  nitrogen  oxides  in  any  serious  non-attainment 
areas  for  ozone. 

25  tons  per  year  of  volatile  organic  compounds  or  nitrogen  oxides  in  any  severe  non-attainment 
area. 


MAINE 


Jim  Brooks 
Terry  Hanson 


(207)  287-2437 
(207)  287-2811 


No  regulations  for  mobile  electric  power  generators 


MASSACHUSETTS 


Barbara  Kwetz  (617)  292-5593 

Mark  Cohen  (617)  292-5873 

Are  exempt  if  having  an  energy  input  capacity  less  than  or  equal  to  10,000,000  BTU  per  hour 

Shall  operate  no  more  than  300  hours  per  rolling  twelve  month  period.  The  operator  shall 
establish  and  maintain  records.  A  copy  of  the  monthly  log  shall  be  submitted  to  Department. 

This  will  satisfy  Massachusetts  non-attainment  areas. 


NEW  HAMPSHIRE 


Kenneth  Colburn 

(603)  271-1380 

Craig  Wright 

(603) 271-6791 

Kent 

(603) 271-1382 

Does  not  require  a  permit  if  under  30  days’  usage. 

Does  not  control  or  have  emission  regulations  for  mobile  electric  power  sources. 
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RHODE  ISLAND 


Stephen  Majkut  (401)  277-2808 

Has  no  regulations  for  mobile  electric  power  generators,  but  an  emergency  standby  internal 
combustion  engine  can  only  operate  for  less  than  500  hours/year  without  a  permit. 


VERMONT 


Richard  Valentinetti  (802)  241-3840 

No  regulations  pertaining  to  mobile  electric  power  generators. 
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REGION  2 


Jeanne  M,  Fox 


(212)  637-3000  New  York 


•  New  Jersey 

•  New  York 

•  Puerto  Rico 

•  Virgin  Islands 
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NEW  JERSEY 


Yogsh  Doshi  (609)  984-3023 

Mobile  electric  generators  need  a  permit  to  operate  if: 

•  The  potential  to  emit  is  more  than  1 00  tons  per  year  carbon  monoxide  and  PM- 
1 0,  and  25  tons  per  year  oxides  of  nitrogen. 

•  Emergency  generator  diesel  engines  have  more  than  10  megawatts  of  electrical 
output  that  operate  for  more  than  500  hours  per  year. 

•  Commercial  fuel  burning  equipment  having  a  heat  input  rate  of  1,000,000  BTU 
per  hour  or  greater  to  the  burning  chamber. 


NEW  YORK 


Randy  Orr  (518)  457-7688 

Tom  Christofell 

Emergency  power  generating  units  and  units  that  operate  during  emergency  situations  are 
exempt,  which  operate  less  than  500  hours/year.  Any  portable  internal  combustion  engine  located 
within  any  severe  ozone  non-attainment  area,  and  have  maximum  power  rating  of  less  than  225 
brake  horsepower,  or  which  are  temporarily  located  at  a  facility  for  a  period  not  to  exceed  30  days 
per  calendar  year,  where  the  total  maximum  mechanical  power  rating  for  all  affected  units  is  less 
than  1000  brake  horsepower. 


PUERTO  RICO 


VIRGIN  ISLANDS 
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REGION  3 


Stanley  Laskowski 


(215)  566-2900  Philadelphia 


Delaware 
Washington,  DC 
Maryland 
Pennsylvania 
Virginia 
West  Virginia 
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DELAWARE 


Joseph  Kliment  (302)  323-4542 

No  permit  is  required  for  a  diesel  engine  powered  electric  generator  having  BTU  input  between 
1,000,000  and  10,000,000  BTU  per  hour  used  as  an  emergency  standby  source  of  electricity  and 
annual  operation  does  not  exceed  150  hours. 

WASHINGTON,  DC 

Don  Wanbsgams  (202)  645-6093 

Sam  Wiggins  Ext,  3273 

No  regulations  for  mobile  electric  power  generators  because  they  are  not  used  enough.  If  they  are 
to  be  used  on  a  regular  basis,  a  permit  could  be  necessary,  especially  for  the  larger  generators. 

MARYLAND 

Merrylan  Zaw-Mon  (410)  631-3280 

No  regulation  or  permit  required  for  mobile  electric  power  generators. 

PENNSYLVANIA 

James  Salvaggio  (717)  787-6548 

No  regulations  for  mobile  electric  power  generators  that  are  not  fixed  for  more  than  30  days. 

VIRGINIA 

Peter  Schmidt  (804)  762-4000 

Emergency  electrical  power  generators  that  operate  for  less  than  500  hours  per  year  are  exempt 
from  the  potential  to  emit  rule  and  do  not  need  a  permit. 

WEST  VIRGINIA 

Dale  Farley  (304)  558-2455 

No  regulations  for  mobile  electric  power  generators. 
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REGION  4 


John  H.  Hankinson,  Jr,  (404)  347-4728 


•  Alabama 

•  Florida 

•  Georgia 

•  Kentucky 

•  Mississippi 

•  North  Carolina 

•  South  Carolina 

•  Tennessee 


Atlanta 
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ALABAMA 


Richard  Grusnick  (334)  271-7861 

No  mobile  non-road  regulation  for  mobile  electric  power  generators. 


FLORIDA 


Howard  Rhodes  (904)  488-0114 

No  regulations  pertain  to  mobile  electric  power  generators. 


GEORGIA 


Ron  Methier  (404)  363-7000 

No  regulations  for  mobile  electric  power  generators. 


KENTUCKY 


John  Hornback  (502)  573-3382 

Roger  Cook 

Less  than  5  tons  per  year  of  any  pollutant  falls  under  insignificant  activities  and  are  exempt  for  a 
permit. 


MISSISSIPPI 

Dwight  Wylie  (601)  961-5171 

No  regulations  affecting  our  mobile  electric  power  generators  and  no  permit  required. 

NORTH  CAROLINA 

Alan  Klimek  (919)  733-3340 

Less  than  5  tons  per  year  of  any  pollutant  falls  under  insignificant  activities  and  are  exempt. 
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SOUTH  CAROLINA 


James  Joy  (803)  734-4750 

No  permit  shall  be  required  for  an  emergency  power  generator  of  less  than  150  kW  rated 
capacity,  or  those  which  operate  250  hours  per  year  or  less,  and  record  the  actual  hours  used. 


TENNESSEE 


John  Walton 
Greg  Forte 


(615)  532-0554 
(615)  532-0548 


Internal  combustion  engine  driven  electric  generators  that  are  used  only  for  emergency 
replacement  or  standby  service  are  exempt  from  permit. 
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REGION  5 


Valtas  V.  Admakus 


(312)  886-3000  Chicago 


Illinois 

Indiana 

Michigan 

Minnesota 

Ohio 

Wisconsin 
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ILLINOIS 


Mary  Gade  (217)  782-9540 

No  regulations  covering  the  mobile  electric  power  generator. 


INDIANA 


Cathy  Prosser 


(317)  232-8162 


No  regulation  covering  the  mobile  electric  power  generators. 


MICHIGAN 


Rowland  Armes  (517)  373-2329 

Electric  power  generators  that  burn  diesel  fuel  that  contains  not  more  than  0.4%  sulfur  by  weight 
and  has  a  rated  heat  input  capacity  of  not  more  than  20,000,000  BTU  per  hour  are  exempt  from 
obtaining  a  permit. 


MINNESOTA 


Charles  Williams  (612)  296-7301 

No  regulation  pertaining  to  mobile  electric  power  generators. 


OHIO 


Donald  Schregardus  (614)  644-2782 

Emergency  electrical  generators  are  exempt  from  a  permit  that  are  less  than  or  equal  to  50 
horsepower  that  bum  diesel  fuel  with  less  than  or  equal  to  0.5  percent  by  weight  sulfur. 
Emergency  electrical  generators  greater  than  50  horsepower  that  operate  no  more  than  500  hours 
per  rolling  12  month  period  and  that  bum  diesel  fuel  with  less  than  or  equal  to  0.5  percent  by 
weight  sulfur. 


WISCONSIN 


George  Meyer  (608)  266-1099 

Semi-stationary  diesel  engines  can  not  emit  emissions  of  shade  or  density  greater  than  number  2 
on  the  Ringelmann  chart  of  40%  opacity  for  longer  than  on  aggregate  time  of  5  minutes  in  any 
30-minute  period.  At  no  time  may  emissions  exceed  a  shade  or  density  greater  than  number  4  on 
the  Ringelmann  chart  or  80%  opacity.  Also,  no  particulate  matter  in  excess  of  0.50  pound  of 
particulate  per  million  BTU  heat  input. 
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REGION  6 


Jane  N.  Saginaw 


(214)  665-2100 


Arkansas 
Louisiana 
New  Mexico 
Oklahoma 
Texas 


Dallas 
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ARKANSAS 


Cecil  Harold  (501)  682-0737 

Chief  Engineering  Supervisor 

No  regulations  pertaining  to  mobile  electric  power  generators. 

LOUISIANA 

Jay  Dale  Givens  (504)  765-0741 

Have  no  regulations  but  have  a  policy  of  testing  500  bp  and  over  generators.  If  operated  less  than 
30  days  per  quarter,  need  not  be  tested  and  are  exempt. 

NEW  MEXICO 

Mark  Wilder  (505)  827-2855 

Mobile  electric  power  generators  are  exempt  if: 

•  Used  during  the  unavoidable  loss  of  Commercial  utility  power 

•  When  used  during  military  field  exercises  and  weapon  testing 

•  Power  generators  used  in  direct  support  of  aircraft  operations 

•  Total  potential  to  emit  of  each  regulated  contaminant  from  all  emission  sources  at  the 
facility  shall  be  less  than  1 00  tons  per  year 

•  Any  facility  with  a  total  potential  to  emit  of  any  regulated  contaminant  greater  than  200 
tons  per  year 

All  diesel  engines  must  use  diesel  fuel  containing  less  than  0.3%  by  sulfur  weight 
With  a  possible  exemption  for  military  equipment  in  the  near  future 

OKLAHOMA 

Mark  Coleman  (405)  271-8056 

No  regulations  for  mobile  power  sources. 
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TEXAS 


Dan  Pierson  (512)  239-5440 

No  regulations  for  mobile  electric  power  generators,  and  are  considered  as  emergency  equipment. 
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REGION  7 


Dennis  Grams 


(913) 551-7676 


Iowa 

Kansas 

Missouri 

Nebraska 


Kansas  City 
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IOWA 


Peter  Hamlin  (515)  281-8852 

Mobile  internal  combustion  engines  are  exempt  from  having  to  get  a  permit. 


KANSAS 


John  Irwin  (913)  296-1542 

No  regulations  for  mobile  non-road  sources. 


MISSOURI 


Roger  Randolph  (573)  751-4817 

No  regulations  specifically  regarding  our  mobile  electric  power  generators,  but  some  may  need  to 
be  reported  for  an  application  to  permit  to  construct  a  significant  source  of  emissions.  The 
portable  equipment  is  exempt  if  it  produces  less  than  1 00  tons  per  year  of  any  pollutant. 


NEBRASKA 


Shelly  Katelly 
Susan  Fields 


(402)  471-2151 
(402)  471-0019 


The  state  has  no  exhaust  emission  regulations.  You  have  to  meet  the  Federal  regulations  for 
exhaust  emissions. 
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REGION  8 


William  Yellowtail 


(303) 312-6308  Denver 


Colorado 
Montana 
North  Dakota 
South  Dakota 
Utah 

Wyoming 
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COLORADO 


Thomas  Looby  (303)  692-3099 

Non-road  internal  combustion  engines  are  exempt  from  the  required  Air  Pollutant  Emission 
Notice  (APEN)  or  permit.  Air  Pollutant  Emission  Notice  (APEN)  are  required  for  emergency  and 
backup  electric  generators  which  are  ancillary  to  the  main  units  at  electric  utility  facilities. 


MONTANA 


Mark  Simonicki  (406)  444-2544 

Charles  Homer  (406)  444-2544 

No  specific  regulations.  They  are  written  as  a  potential  to  omit  emissions  on  a  year-around  basis. 
Any  diesel  engine  that  produces  25  tons  per  year  of  any  pollutant  need  to  have  a  permit. 


NORTH  DAKOTA 


Francis  Schwindt  (701)  328-5150 

No  regulations  for  mobile  electric  power  generators. 


SOUTH  DAKOTA 


Nettie  Myers  (605)  773-5559 

Diesel-powered  emergency  electrical  generators  are  exempt  from  obtaining  an  operating  permit. 


UTAH 


Dianne  Nielson  (801)  536-4402 

UNG  (801)  536-0153 

Use  the  Federal  non-road  engine  regulations  and  must  use  low  sulfur  diesel  fuel. 


WYOMING 


Dennis  Hemmer  (307)  777-7938 

No  permit  required  for  mobile  electric  power  generators  that  are  operated  for  less  than  500  hours 
per  year.  If  any  doubt,  have  equipment  user  contact  local  authorities. 
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REGION  9 


Felicia  Marcus  (415)  744-1001 


•  Arizona 

•  California 

•  Hawaii 

•  Nevada 

•  American  Samoa 

•  Guam 


San  Francisco 
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ARIZONA 


Russell  Rhoades  (602)  207-2308 

No  smoke  for  any  period  greater  than  10  consecutive  seconds  which  exceeds  40  percent  opacity. 
Only  the  500  kW  and  750  kW  units  would  require  at  least  a  Class  11  permit. 

CALIFORNIA 

John  Dunlap  (916)  322-2900 

On-road  motor  vehicles  or  off-road  vehicles  or  equipment  owned  by  the  U.S.  Department  of 
Defense  (DOD)  and/or  the  U.S.  Military  Services,  and  used  in  combat,  combat  support,  combat 
service  support,  tactical  or  relief  operations,  or  training  for  such  operations  are  excluded  and 
exempt  from  exhaust  emission  standards. 

HAWAII 

Lawrence  Miike 

NEVADA 

L,  H.  Dodgion  (702)  687-4670 

No  regulations  for  portable  or  mobile  off-road  equipment. 

AMERICAN  SAMOA 

GUAM 

Fred  Castro  (671)  472-8862 
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REGION  10 


Charles  Clarke  (206)  553-0479 


•  Alaska 

•  Idaho 

•  Oregon 

•  Washington 


Seattle 
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ALASKA 


Alvin  Ewing 
Mike  Mooney 

No  restrictions  or  regulation  on  diesel  mobile  engines. 

IDAHO 

Lynn  McKee  (208)  334-1166 

Mobile  internal  combustion  engines  are  exempt  from  permitting  which  have  actual  emissions  of 
less  than  100  tons  per  year  of  any  contaminant  of  carbon  monoxide,  nitrogen  oxide,  sulfur 
dioxide,  particulates  (PM- 10),  ozone  and  lead,  or  would  not  significantly  increase  the  emissions 
of  a  major  facility.  A  permit  is  not  generally  required  for  emission  units  with  below  Federal 
regulatory  emissions,  or  for  temporary  sources. 


(907) 271-5083 
(907)  269-7500 


OREGON 


Kenneth  Brooks  (503)  326-3250 

Dave  Kauth  (503)  229-5655 

Emergency  power  generators  that  are  operated  for  less  than  500  hours  per  year  are  exempt.  For 
longer  hours,  the  potential  to  emit  1 0  tons  per  year  of  any  pollutant  needs  a  permit. 


WASHINGTON 


Juhe  Hagenson  (360)  753-9083 

Tom  Boucher  (509)  454-7899 


Any  source  that  has  the  potential  to  emit  the  following  pollutants,  at  a  rate  of  emission  equal  to  or 
greater  than  any  ofthe  following  rates: 


Carbon  monoxide 
Nitrogen  oxides 
Particulate  matter 
Fine  particulate  matter 


=  100  tons  per  year 

40  tons  per  year 
=  25  tons  per  year 

1 5  tons  per  year 


have  to  be  registered  with  the  ecology  authority. 


Stationary  internal  combustion  engines  rated  at  500  horsepower  or  more  shall  register  the  source. 

Any  portable  source  that  exceeds  the  above  regulations  can  operate  at  the  temporary  location 
without  registration  if  the  ecology  authority  is  provided  with  the  intent  to  operate  at  the  new 
location  at  least  30  days  prior  to  starting  operation. 
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ENVIRONMENTAL  PROTECTION 
AGENCY 

40  CFR  Parts  9,  86,  and  89 

[AMS-FRL-6155-3] 

RIN  2060-AF76 

Control  of  Emissions  of  Air  Pollution 
From  Nonroad  Diesel  Engines 

agency:  Environmental  Protection 
Agency  (EPA). 
action:  Final  rule. 

summary:  In  this  action,  EPA  is 
finalizing  new  emission  standards  for 
nonroad  diesel  engines.  The  affected 
engi  nes  are  used  i  n  most  land-based 
nonroad  equipment  and  some  marine 
applications.  The  emission  reductions 
resulting  from  the  new  standards  will 
transi ate  i nto  significant,  long-term 
i  mprovements  i  n  ai  r  qual  ity  i  n  many 
areas  of  the  U.S.  For  engines  in  this 
I  arge  category  of  pol  I  uti  on  sou  rces,  the 
standards  for  oxides  of  nitrogen  and 
parti  cu  I  ate  matter  emi  ssi  ons  w  i  1 1  be 
reduced  by  up  to  two-thirds  from 
current  standards.  Overall,  this  program 
will  provide  much-needed  assistance  to 
states  faci  ng  ozone  and  parti  cu  I  ate  ai  r 
quality  problems,  which  are  causing  a 
range  of  adverse  health  effects  for  the!  r 
citizens,  especially  in  terms  of 
respi  ratory  i  mpai  rment  and  rel  ated 
i  1 1  nesses. 

I  n  compi  i  ance  w  i  th  the  Paperwork 
Reduction  Act,  this  document 
announces  that  the  information 
collection  requirements  contained  in 
this  rule  were  approved  by  the  Office  of 
M  anagement  and  Budget. 

DATES:  The  amendments  to  40  CF  R  Parts 
86  and  89  are  effective  December  22, 
1998.  The  amendments  to  40  CFR  Part 
9  are  effective  October  23,  1998.  The 
i  ncorporati  on  by  reference  of  certai  n 
publications  listed  in  the  regulations  is 
approved  by  the  Di  rector  of  the  Federal 
Register  as  of  December  22, 1998. 
ADDRESSES:  M  aterl  al s  rel  evant  to  thi s 
rule,  including  the  Final  Regulatory 
Impact  Analysis  are  contained  in  Public 
Docket  A -96- 40,  located  at  room  M- 
1500,  Waterside  Mall  (ground  floor), 

U.S.  Environmental  Protection  Agency, 
401  M  Street,  S.W.,  Washington,  DC 
20460.  The  docket  may  be  inspected 
from  8:00  a.m.  until  5:30  p.m.,  Monday 
through  Friday.  A  reasonabi e fee  may  be 
charged  by  EPA  for  copying  docket 
material  s. 

For  further  information  on  electronic 
availability  of  thisfinal  rulemaking,  see 

SUPPLEMENTARY  INFORMATION  belOW. 

FOR  FURTHER  INFORMATION  CONTACT: 

Alan  Stout,  U.S.  EPA,  Engine  Programs 


and  Compliance  Division,  (734)  214- 
4805;  stout.al  an(§epamai  I  .epa.gov. 

SUPPLEMENTARY  INFORMATION: 

Regulated  Entities 

E  nti  ti  es  potent!  al  I  y  regu  I  ated  by  th  I  s 
act!  on  are  those  that  manufacture  or 
introduce  into  commerce  new 
compression-ignition  nonroad  engines, 
vehicles,  or  equipment,  and  entities  that 
rebuild  or  remanufacture  nonroad 
compression-ignition  engines.  Regulated 
categori es  and  entities  include: 


Category 

Examples  of  regulated  entities 

Industry 

Industry 

Manufacturers  of  new  nonroad  die- 
sei  engines  and  equipment. 
Rebuiiders  and  remanufacturers  of 
nonroad  diesei  engines. 

This  list  is  not  intended  to  be 
exhaustive,  but  rather  provides  a  guide 
for  readers  regarding  entities  likely  to  be 
regulated  by  this  action.  To  determine 
whether  particular  activities  may  be 
regulated  by  this  action,  the  reader 
should  earful  I  y  examine  the 
regu  I  ati  ons,  especi  al  I  y  the  appi  i  cabi  I  i  ty 
criteria  in  40  CFR  89.1,  and  the  existing 
regulatory  language  in  40  CFR  Part  89. 
Questions  regarding  the  applicability  of 
this  action  to  a  particular  entity  may  be 
di  rected  to  the  person  I  isted  i  n  for 

FURTHER  INFORMATION  CONTACT. 

Obtaining  Electronic  Copies  of  the 
Regulatory  Documents 

The  preamble,  regulatory  language 
and  Final  Regulatory  Impact  Analysis 
(Final  RIA)  are  also  available 
el ectroni cal  ly  from  the  EPA  I  nternet 
Web  site.  This  servi ce  i s  free  of  charge, 
except  for  any  cost  al  ready  i  ncurred  for 
internet  connectivity.  An  electronic 
version  of  thisfinal  ruleismade 
availableon  the  day  of  publication  on 
the  primary  Web  site  listed  below.  The 
EPA  Off  i  ce  of  M  obi  I  e  Sou  rces  al  so 
publishes  Federal  Register  actions  and 
related  documents  on  the  secondary 
Web  site  listed  below. 

1.  http://www.epa.gov/docs/fedrgstr/ 
EPA-AIR/  (either  select  desired  date 
or  use  Search  feature) 

2.  http://www.epa.gov/OMSWWW/ 

(I  ook  i  n  What's  N  ew  or  under  the 
specific  rulemaking  topic) 

Please  note  that  due  to  differences 
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I.  Introduction 

Air  pollution  continues  to  represents 
serious  threat  to  the  health  and  well¬ 
being  of  mi  1 1  i  ons  of  A  meri  cans  and  a 
large  burden  to  the  U.S.  economy. 

M  obi  I  e  sou  rce  emi  ssi  on  control 
programs,  however,  have  a  history  of 
technological  success  that  have  made  a 
very  I  arge  contri  but!  on  to  reduci  ng 
exposure  to  ambient  air  pollution.  On 
June  17,  1994,  the  Environmental 
Protection  Agency  (EPA)  made  an 
affirmative  determination  under  section 
213(a)(2)  of  the  Clean  Air  Act  that 
nonroad  engi  nes  are  significant 
contri  butors  to  ambi  ent  ozone  or  carbon 
monoxide  (CO)  levels  in  more  than  one 
nonattainment  area  (59  FR  31306,  June 
17, 1994).  In  the  same  not! ce,  EPA  also 
made  a  determination  under  section 
213(a)(4)  that  other  emissions  from 
compression-ignition  (Cl)  nonroad 
engi  nes  rated  at  or  above  37  ki  I  owatts 
(kW),  specifically  emissions  of 
particulate  matter  (PM)  and  smoke, 
cause  or  contri  bute  to  ai  r  pol  I  uti  on  that 
may  reasonably  be  antici pated  to 
endanger  public  heaith  or  welfare.  Also 
in  the  June  1994  final  rule,  EPA  seta 
fi  rst  phase  of  emission  standards  ("Tier 
1  standards")  for  nonroad  diesel  engines 
rated  37  kW  and  above. '•  2  in  the  Notice 


1  Diesel -cycle  engi  nes,  referred  to  simply  as 
"diesel  engines"  in  this  document,  may  also  be 
referred  to  as  compression-ignition  (or  Cl)  engines. 
These  engi  nes  typically  operate  on  diesel  fuel,  but 
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of  Proposed  Rulemaking  (NPRM)  for 
thisfinal  rule  (September  24,  1997,  62 
FR  50152),  EPA  extended  the  finding 
under  213(a)(4)  to  Cl  nonroad  engines 
rated  under  37  kW.  A  more  detailed 
discussion  of  the  hi  story  of  emi  ssi  on 
control  programs  for  nonroad  engines 
and  other  mobile  sources  is  included  in 
the  preamble  to  the  proposal  for  this 
rule. 

In  the  NPRM,  EPA  estimated  the 
contribution  of  nonroad  diesel  engines 
for  comparison  with  other  emission 
sources.  For  1996,  these  engines  were 
esti  mated  to  represent  about  27  percent 
of  mobi  I  e  source  emi  ssi  ons  of  oxides  of 
nitrogen  (NOx)  and  13  percent  of  total 
NOx  emissions.  EPA  esti  mates  that 
these  engi  nes  currently  contri  bute  about 
48  percent  of  the  d  i  recti  y  emi  tted  P  M 
from  mobi  I  e  sources  and  16  percent  of 
total  control  I  abl  e  P  M  emi  ssi  ons.  In 
addition  to  directly  emitted  PM,  EPA 
esti  mates  that  N  Ox  emi  ssi  ons  cause  a 
significant  additional  amount  of  PM  in 
the  form  of  secondary  nitrate  parti  cl  es. 
On  average  nationwide,  this  indirect  PM 
represents  an  additional  contribution  to 
PM  equal  to  about  30  percent  of  the  total 
directly  emitted  PM  tonnage.  EPA 
projections  also  indicate  that  without 
further  emission  controls,  the  already 
significant  contribution  of  nonroad 
dieselstoNOx  and  PM  will  increasein 
the  future.  Chapter  5  of  the  Final 
Regulatory  Impact  Analysis  (Final  RIA) 
presents  more  complete  esti  mates  of 
emissions  from  all  land-based  nonroad 
diesel  engi  nes  and  marine  diesel 
engines  rated  under  37  kW.s 

Thisfinal  rule  is  the  result  of  several 
years  of  activity  focused  on  reduci  ng 
diesel  engine  emi  ssi  ons  in  the  U.S.  In 
1994  and  1995,  states  and 
environmental  groups  encouraged  EPA 
to  adopt  more  stri ngent  emission 
standards  for  highway  and  nonroad 
diesel  engines  to  address  the  need  for 
national  pollution  reduction  measures 
to  i  mprove  ai  r  qual  ity  i  n  many  urban 
areas.  In  response,  EPA  initiated 
discussions  with  engine  manufacturers 
and  other  interested  parties  regarding 
future  emi  ssi  on  control  s  for  these 
engines.  EPA  subsequently  finalized 
new  emission  standards  for  heavy-duty 
highway  engines  starting  with  the  2004 


other  fuels  may  also  be  used.  This  contrasts  with 
otto-cycle  engi  nes  (also  called  spark-ignitlon  or  SI 
engines),  which  typically  operate  on  gasoline. 

2Thls  rulemaking  Is  based  on  metric  units.  With 
the  exception  of  engi  ne  power  ratings,  English  units 
are  Included  parenthetically  throughout  the 
preamble.  The  conversion  of  engine  power  ratings 
Is  Included  In  Table  1,  but  Is  not  repeated  In  the 
rest  of  the  document 

^Seealso,  "Nonroad  Engine  and  Vehicle 
Emission  Study— Report  and  Appendices,"  EPA- 
21A-201,  November  1991  (available  In  Air  Docket 
A-96-40). 


modei  year  (October  21,  1997  62  FR 
54695)  and  proposed  the  emi  ssi  on 
requirements  for  nonroad  diesei  engines 
that  are finaii zed  in  this  document 
(September  24,  1997,  62  FR  50152). 

This  document  finalizes  a  new  set  of 
emission  standards  for  all  nonroad 
diesel  engines,  except  for  locomotive 
engines,  engines  us^  in  underground 
mining  equipment,  and  mari  ne  engi  nes 
rated  at  or  above  37  kW.  This  rule 
includes  first-ever  EPA  emission 
standards  for  emissions  from  diesel 
engines  rated  under  37  kW.  The 
emission  reductions  resulting  from 
these  engi  nes  will  be  a  major  step  i  n 
reduci  ng  the  human  health  and 
environmental  impacts  of  ground-level 
ozone  and  particulate  matter.  Emissions 
from  other  nonroad  engi  nes  not  covered 
by  thisfinal  rule  are  being  addressed  in 
other  EPA  rulemakings. 

As  EPA  has  pursued  the  emi  ssi  on 
reductions  ne^ed  to  meet  air  quality 
goals,  an  important  consideration  has 
been  harmonization  with  standards  for 
nonroad  engines  adopted  or  under 
consideration  in  California,  Europe,  and 
elsewhere  in  the  world.  The  goal  of 
harmonization  has  been  a  major  impetus 
and  an  i  mportant  factor  i  n  the 
development  of  this  rule.  The  pri  ncipal 
goal  of  harmonization  efforts,  avoiding 
widespread  duplicative  design 
configurations,  has  been  addressed  in 
finaii  zing  these  emi  ssi  on  standards. 

Whi  I  e  some  differences  remai  n  between 
EPA'sfinal  ruleand  the  proposal 
established  in  Europe,  EPA  plans  to 
continue  its  harmonization  work  with 
governments  in  Europe  and  in  other 
countries.  One  major  area  in  which  a 
coordinated  effort  is  being  pursued  is 
the  devel  opment  of  a  more  effect!  ve 
particulate  emi  ssi  on  control  program, 
including  the  evaluation  and  possible 
mod  i  f i  cati  on  of  the  certi  fi  cati  on  test 
cycle,  as  discussed  in  Section  III. 

Based  on  the  information  presented  in 
the  preambi e to  the  proposed  ruleand 
inthe  Final  RIA,  EPA  bel  i  eves  the  new 
standards  are  technologically  feasible 
and  otherwise  appropriate  under  the 
Act.  Nonetheless,  it  is  clear  that  a 
significant  amount  of  research  and 
development  will  be  needed  on  the  part 
of  engine  manufacturers  and  others  to 
comply  with  the  new  standards. 
Accordingly,  EPA  intends  to  review  the 
feasi  hi  I  i  ty  of  some  of  the  standards 
finalized  in  this  document  by  2001,  as 
descri bed  i n  Section  III. 

II.  Content  of  the  Final  Rule 

This  rulemaking  includes  a 
comprehensive  program  to  reduce 
emissions  from  nonroad  diesel  engines 
and  equipment.  The  program  as 
fi  nal  i  zed  consi  sts  of  stri  ngent  new 


emission  standards,  requirements  to 
ensure  that  engi  nes  mai  ntai  n  thei  r  I  evel 
of  emission  performance  as  they  age, 
provisions  providing  compliance 
flexibility  to  engine  and  equipment 
manufacturers,  and  a  voluntary  program 
to  encourage  the  introduction  of  low- 
emitting  engines. 

A.  Emission  Standards  and  Reiated 
Provisions 

EPA  is  finaii  zing  new  emission 
standards  for  PM,  CO,  and  nonmethane 
hydrocarbons  (NM  HC)  and  NOx 
combined,  covering  all  nonroad  diesel 
engi  nes  except  for  I  ocomoti  ves,  engi  nes 
used  in  underground  mining 
equipment,  and  large  (rated  at  or  above 
37  kW)  engi  nes  used  i  n  mari  ne 
applications.  Engines  not  included  in 
this  rulemaking  are  or  will  be  addressed 
by  other  federal  programs.  EPA  is 
fi  nal  i  zi  ng  a  set  of  emi  ssi  on  standards 
that  vary  in  level  and  implementation 
date,  depending  on  the  rated  power  of 
the  engine  and  other  factors.  The 
Agency  bel  ieves  that  the  standards 
finalized  in  this  document  are 
consistent  with  the  Clean  Air  Act 
requi  rement  that  standards  represent  the 
"greatest  degree  of  emission  reduction 
achi  evabi  e"  gi  ven  the  cri  tori  a  speci  fi  ed 
by  the  Act  (see  Section  IV  below). 

1.  Emission  Standards 

In  general,  new  emission  standards 
for  engines  rated  between  37  and  560 
kW  are  finalized  in  two  tiers,  building 
on  the  phase-in  schedule  adopted  in 
1994  in  theTier  1  rule.  Table  1  lists  the 
range  of  standards  for  the  different 
power  categories,  including  all  the  tiers 
of  standards  with  the  affected  model 
years.  These  standards  approxi  mate  the 
degree  of  control  anticipated  from 
exist!  ng  standards  coven  ng  engi  nes 
used  in  heavy-duty  diesel  highway 
vehicles,  with  appropriate  consi  deration 
of  differences  i  n  the  si  zes  and 
operati  onal  character!  sti  cs  of  the 
engi  nes  and  i  n  the  organ!  zati  on  of  the 
industries.  Specifically,  the  fi  rst  set  of 
new  standards  (Tier  2)  generally  parallel 
the  emission  standards  that  apply 
beginning  with  1998  model  year 
highway  engines  (58  FR  15781,  March 
24, 1993).  The  second  set  of  new 
standards  (Tier  3)  parallel  standards  that 
apply  beginning  with  2004  highway 
engines  (October  21,  1997,  62  FR 
54695).  The  standards  for  engines  rated 
at  or  above  37  kW  become  effect!  ve  i  n 
the  2001  to  2006  ti  me  frame  for  Ti  er  2 
I  evel  s  and  2006  to  2008  for  Ti  er  3  I  evel  s. 
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Table  1 

Emission  Standards  in  g/kW-hr  (g/hp-hr) 


Engine  Power 

Tier 

Model  Year 

NMHC  + 
NOx 

CO 

PM 

kW<8 

(hp<ll) 

Tierl 

2000 

10.5  (7.8) 

8.0  (6.0) 

1.0  (0.75) 

Tier  2 

2005 

7.5  (5.6) 

8.0  (6.0) 

0.80  (0.60) 

8^kW<19 

(llshp<25) 

Tierl 

2000 

9.5  (7.1) 

6.6  (4.9) 

0.80  (0.60) 

Tier  2 

2005 

7.5  (5.6) 

6.6  (4.9) 

0.80  (0.60) 

19ikW<37 

(25:£hp<50) 

Tier  1 

1999 

9.5  (7.1) 

5.5  (4.1) 

0.80  (0.60) 

Tier  2 

2004 

7.5  (5.6) 

5.5  (4.1) 

0.60  (0.45) 

37<:kW<75 

(50^hp<100) 

Tier  2 

2004 

7.5  (5.6) 

5.0  (3.7) 

0.40  (0.30) 

Tier  3 

2008 

4.7  (3.5) 

5.0  (3.7) 

— 

75skW<130 

(100shp<175) 

Tier  2 

2003 

6.6  (4.9) 

5.0  (3.7) 

0.30  (0.22) 

Tier  3 

2007 

4.0  (3.0) 

5.0  (3.7) 

— 

130^kW<225 

(175^hp<300) 

Tier  2 

2003 

6.6  (4.9) 

3.5  (2.6) 

0.20  (0.15) 

Tier  3 

2006 

4.0  (3.0) 

3.5  (2.6) 

— 

225^kW<450 

(300^hp<600) 

Tier  2 

2001 

6.4  (4.8) 

3.5  (2.6) 

0.20  (0.15) 

Tier  3 

2006 

4.0  (3.0) 

3.5  (2.6) 

— 

450^kW^560 

(600^hp^750) 

Tier  2 

2002 

6.4  (4.8) 

3.5  (2.6) 

0.20  (0.15) 

Tier  3 

2006 

4.0  (3.0) 

3.5  (2.6) 

— 

kW>560 

(hp>750) 

Tier  2 

2006 

6.4  (4.8) 

3.5  (2.6) 

0.20  (0.15) 
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The  standards  final  I  zed  in  this 
document  for  engines  rated  under  37 
kW  are  the  first  ERA  emission  standards 
for  these  engi nes.  TheTier  1  standards 
will  be  phased  in  by  power  category 
beginning  in  1999,  with  Tier  2  standards 
phased  in  by  power  category  beginning 
in  2004.  Tier  3  standards  are  not  being 
set  for  these  engi  nes,  or  for  engi  nes 
rated  over  560  kW,  in  this  rule. 

In  power  categories  for  which  Tier  3 
standards  are  final!  zed,  the  Agency  has 
chosen  not  to  i  ncl  ude  more  stri  ngent 
PM  standards.  As  discussed  in  Section 
III  below,  EPA  has  a  number  of  reasons 
for  deferri  ng  the  estabi  i  shment  of  a  Ti  er 
3  PM  control  program  atthistime,  but 
i s  acti  vel y  worki  ng  toward  thi  s  goal . 

The  Agency  believes  that  Tier  3  PM 
standards  will  be  more  appropriately 
discussed  in  the  context  of  the 
improved  technical  understanding  that 
will  exi  St  by  the  ti  me  of  the  2001 
feasibility  review,  also  discussed  in 
Section  III. 

EPA  will  maintain  the  current  smoke 
standards  for  nonroad  diesel  engines 
rated  at  or  above  37  kW  and  will  extend 
the  applicability  of  these  standards  to 
nonroad  diesel  engines  rated  under  37 
kW,  except  1-cylinder  engines  and 
marine  propulsion  engines.  In  addition, 
constant-speed  engi  nes  are  bei  ng 
exempted  from  smoke  regulations.  This 
isdiscussed  in  detail  in  Section  II. H. 

2.  Related  Provisions 

a.  Definition  of  Compression-Ignition. 
The  requirements  of  40  CFR  Part  89 
apply  to  all  compression-ignition 
engi  nes.  M  ost  current  compress!  on- 
ignition  engines  burn  diesel  fuel  and 
operate  over  the  conventional  diesel 
cycle,  which  generally  allows 
i  nterchangeabi  e  use  of  the  terms 
"compress!  on-i  gni  ti  on,"  "di  esel  -cycl  e," 
and  "diesel."  Some  of  these  engi  nes, 
however,  can  be  modified  to  operate  on 
other  fuels  such  as  natural  gas  or 
liquefied  petroleum  gas.  Because  these 
engi  nes  do  not  cl  earl  y  fal  I  i  nto  exi  sti  ng 
engine  categories,  EPA  proposed  a 
definition  for  nonroad  compression- 
ignition  engi  nes  that  follows  from 
definitions  established  for  highway 
engines.  The  proposed  definition 
focuses  on  the  engi  ne  cycle,  rather  than 
the  ignition  mechanism,  with  the 
presence  of  a  throttle  as  an  indicator  to 
distinguish  between  diesel -cycle  and 
otto-cycl e  operati on.  U se  of  a  throtti e  to 
regulate  power  (notjustto  maintain 
smooth  low-load  operation)  corresponds 
with  otto-cycle  operation.  Regulating 
power  by  control  ling  the  fuel  supply  in 
lieu  of  a  throttle  corresponds  with  lean 
combustion  and  diesel -cycle  operation. 
Thi  s  I  anguage  al  I  ows  the  possi  bi  I  i  ty  that 
a  natural  gas-fueled  engine  equipped 


with  a  sparkplug  will  be  considered  a 
compression-ignition  engine,  but  EPA 
conti  nues  to  bei  i  eve  that  the  proposed 
defi  ni  ti  on  i  s  the  best  way  to  segregate 
these  engi  nes.  Nonroad  engi  nes  fueled 
by  natural  gas  could  then  fall  under 
emission  standards  for  nonroad  diesel 
engines,  finalized  in  this  document,  or 
for  nonroad  spark-ignition  engines, 
which  are  currently  under  development. 
The  supporting  documentation  for 
EPA 's  i  ntroducti  on  of  emi  ssi  on 
standards  for  methanol -fueled  engines 
provides  a  more  complete  consideration 
of  the  different  technologies  involved 
and  I  ays  out  a  rati onal e  for  this 
conclusion.^To  allow  adequate  time  to 
certify  engines  that  may  be  affected,  this 
definition  will  take  effect  beginning 
January  1,  2000. 

b.  Hobby  Engines.  Many  extremely 
small  engines  used  to  power  model 
airplanes,  model  boats,  and  other  such 
hobby  equipment  qualify  as  nonroad 
compression  ignition  engines.  EPA  is 
not  estabi  i  shi  ng  an  emi  ssi  on  standard 
for  these  smal  I  hobby  engi  nes  at  thi  s 
time.  These  engines  are  designed  and 
operated  very  differently  than  larger 
engines  used  in  other  applications.  The 
Agency  is  not  aware  of  information 
about  these  engines  that  would  allow  an 
assessment  of  the  feasi  bi  I  i  ty  of  the 
proposed  standards,  or  help  to  establish 
feasi  bi  e  alternative  standards,  taki  ng 
into  consideration  the  factors  relevant 
under  section  213(a)(3)  of  the  Act.  Also, 
it  is  not  clear  whether  such  small 
engines  could  be  appropriately  and 
consistently  tested  with  existing 
equipment,  or,  if  so,  whether  any  of  the 
test  cycles  described  below  would 
adequately  represent  the  i  n-use 
operation  of  these  engi  nes.  Furthermore, 
EPA  could  not  realistically  impose  the 
proposed  useful  life  requirements  or  the 
warranty  and  mai  ntenance  i  nterval 
provi  si  ons  on  these  engi  nes  gi  ven  thei  r 
limited  durability  and  frequent 
adjustment  by  the  user.  It  should  be 
noted  that  these  engi  nes  have  a  I  ow 
average  annual  hours  of  usage  and  an 
extremely  low  power  output,  and 
therefore  contri  bute  very  I  i  ttl  e  to  the 
emi  ssi  ons  i  nventory . 

Although  there  are  many 
di  sti  ngui  shi  ng  features  of  thi  s  hobby 
cl  ass  of  engi  nes,  the  comments  recei  ved 
on  the  proposal  i  ndicate  that  per- 
cylinder  displacement  provides  an 
adequate  and  simple  basis  for 
di  sti  ngui  shi  ng  thi  s  cl  ass  from  other 
types  of  engi  nes.  Even  though  the 
Agency  lacks  the  i  nformation  that 


'•"Summary  and  Analysis  of  Comments  on  the 
Notice  of  Proposed  Rulemaking  for  Emission 
Standards  and  Test  Procedures  for  M  ethanol -Fueled 
Vehicles  and  Engines,”  EPA,  January  1989. 


would  allow  a  precise  determination  of 
the  displacement  level  above  which  the 
proposed  standards  can  be  considered 
feasi  bi  e,  a  d  i  spl  acement  of  50  cu  bi  c 
centi  meters  per  cyl  i  nder  i s  wel  I  above 
the  d  i  spl  acement  I  evel  that  i  s  typi  cal  of 
this  class  of  engines,  and  well  below 
that  of  the  smal  I  est  engi  nes  outsi  de  thi  s 
group.  Therefore,  the  final  rule  excludes 
engi  nes  with  a  displacement  of  less  than 
50  cubi  c  centi  meters  per  cyl  i  nder  from 
the  emi  ssi  ons  standards  in  Part  89. 

c.  NMHC  Measurement.  EPA  in  this 
final  rule  changes  from  a  measurement 
of  total  hydrocarbons  to  nonmethane 
hydrocarbons.  There  is,  however,  no 
standardized  method  for  measuring 
methanein  diesel  engine  exhaust. 
Therefore,  EPA  will  allow 
manufacturers  to  develop  and  use  their 
own  procedure  to  analyze  nonmethane 
hydrocarbons,  with  prior  approval  from 
EPA,  or  measure  total  hydrocarbons  and 
subtract  2  percent  from  the  measured 
hydrocarbon  mass  to  correct  for 
methane. 

d.  Selective  Enforcement  Audits.  In 
theTier  1  rule,  the  Agency  adopted  a 
program  of  Selective  Enforcement 
Audits  (SEAs)  to  ensure  that  actual 
product!  on  engi  nes  meet  the  emi  ssi  ons 
standards.  The  Agency  is  not  making 
changes  to  this  program.  However, 
recognizing  that  engine  manufacturers 
will  be  required  to  undertake  significant 
engi neeri ng  chal I enges  i n  relatively 
short  ti  me  frames  i  n  order  to  meet  the 
Tier  2  and  Tier  3  standards  adopted  in 
this  rulemaking,  including  the  challenge 
of  stabilizing  initial  production 
variability,  EPA  will  only  impose  SEAs 
during  the  first  year  in  which  a  standard 

I  s  i  n  effect  for  those  engi  ne  fami  I  i  es 
where  strong  evidence  exists  that  SEA 
failure  would  belikely. 

B.  Test  Procedures 

The  standards  final! zed  in  this 
document  are  based  on  the  use  of  EPA's 
exist!  ng  steady-state  (modal )  test 
procedures.  In  addition,  new  steady- 
state  test  cycl  es  are  spec!  f i  ed  for 
constant-speed  engi  nes,  marl  ne 
propulsion  engines,  and  engines  rated 
under  19  kW.  The  Agency  and  the 
i  ndustry  are  worki  ng  to  better 
understand  the  sensitivity  of  nonroad 
d  i  esel  engi  ne  emi  ssi  ons  to  the  test  cycl  e, 
as  discussed  in  Section  III.  The 
following  sections  describe  EPA's 
sel  ecti  on  of  vari  ous  test  cycl  es  and  fuel 
specifications. 

1.  Test  Cycles 

Compliance  with  emission  standards 
is  determined  by  measuring  emissions 
whi  I  e  operati  ng  engi  nes  over  a 
prescribed  test  cycle.  The  final  rule, 
following  the  practice  estabi  I  shed  in  the 
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Tier  1  rule,  specifies  a  cyclethat  is 
nomi  nal  ly  the  same  as  the  International 
Organization  for  Standards  (ISO)  8178 
Cl  test  cycl  e  as  the  pri  nci  pi e  test  cycl  e 
for  measuring  emissions  from  most 
engines.  Additional  cycles  are  defined 
for  specific  engine  types.  Engines  that 
are  limited  by  design  to  constant-speed 
operati  on  wi  1 1  be  subject  to  testi  ng  usi  ng 
a  test  cycle  equivalent  to  the  I  SO  8178 
D2  cycle.  This  cycle,  which  omits  idle 
and  intermediate-speed  modes  from  the 
Cl  cycl  e,  i  s  representati  ve  of  engi  nes 
such  as  generators,  which  are  designed 
never  to  run  at  these  omitted  speeds.^ 
Because  of  the  more  I  i  mi  ted  range  of 
engi  ne  operati  on  i  n  the  D2  cycl  e, 
manufacturers  must  ensure  that  engi  nes 
certified  with  data  generated  with  the 
D2  cycle  are  used  exclusively  in 
constant-speed  applications. 
Accordingly,  these  engi  nes  must 
include  labeling  information  indicating 
this  limited  emission  certification. 

For  variable-speed  engines  rated 
under  19  kW,  ERA  is  specifying  a  test 
cyclethat  is  equivalent  to  the  ISO  8178 
G2  cycle.  TheG2  cycle  includes  the 
same  modes  as  the  D2  cycl  e  and  adds 
a  modefor  operation  at  idle.  TheG2  and 
D2  cycles  also  have  different  weighting 
factors  for  the  various  modes.  The  G2 
cycl  e  was  devel  oped  to  represent  the 
operation  of  small  diesel  engi  nes  used 
primarily  at  rated  speed,  such  as  in 
lawn  and  garden  applications, 
generators,  pumps,  welders,  and  air 
compressors.  ERA  is  specifying  a  test 
cycle  equivalent  to  the  I  SO  8178  E3 
cycl  e  for  testi  ng  propulsion  marine 
engines  rated  under  37  kW.  The  E3 
cycle,  which  consists  of  engine 
operation  at  four  different  engine  speeds 
and  four  different  loads,  was  developed 
by  ISO  to  represent  the  operation  of 
propulsion  mari  ne  engi  nes,  and  has 
been  supported  by  an  Agency 
investigation.  Auxiliary  mari  ne  engi  nes 
subject  to  this  rule  (i.e.,  engines 
i  nstal  I  ed  on  a  mari  ne  vessel ,  but  not 
used  for  propulsion)  will  be  tested  using 
the  either  G2,  Cl,  or  D2  test  cycles, 
consistent  with  the  constraints 
descri  bed  above  for  the  counterpart 
land-based  nonroad  engines. 

Finally,  ERA  will  generally  allow 
manufacturers  to  use  the  Cl  test  cycle 
to  generate  certi  fi  cati  on  data  for  engi  nes 
otherwise  requi  red  to  use  the  D2  or  G2 
test  cycle.  ERA  will  also  allow 
manufacturers  to  use  the  Cl  test  cycle 
to  generate  certi  fi  cati  on  data  for 
propulsion  marine  engi  nes  where  such 
engi  nes  are  included  in  a  land-based 


5  For  a  description  of  the  deveiopment  of  the  D2 
cyci  e,  see  "Exhaust  Emi  ssi  on  T esti  ng  of  Di  esei 
Engi  nes  for  Industriai  A ppii cations,"  (Docket  A- 
96-40,  item  ll-D-26). 


engi  ne  fami  I  y .  I  n  each  of  these  cases  i  n 
which  the  manufacturer  elects  to  use  the 
Cl  cycle,  ERA  would  retain  its  ability  to 
test  using  the  respective  G2,  D2,  or  E3 
test  cycl  e,  but  wou  I  d  al  so  be  abl  e  to  test 
usi  ng  the  Cl  test  cycle.  Additional 
discussion  of  ERA  plans  for  further 
evaluation  and  development  of 
appropri  ate  test  cycl  es  i  s  provi  ded  i  n 
Secti  on  1 1 1 . 

2.  Test  Fuel 

Section  206(h)  of  the  Clean  Air  Act 
requi  res  that  test  fuel  s  be  representative 
of  in-use  conditions.  Therefore  ERA  is 
updati  ng  the  specifications  for  the 
su  I  f u  r  content  i  n  d  i  esel  test  f u  el  s  to 
make  them  more  representative  of  i  n- 
use fuels.  ERA  is  final! zing  test  fuel 
specifications  with  a  sulfur  specification 
of  0.03  to  0.40  weight-percent  (wt%), 
which  covers  the  range  of  sulfur  levels 
observed  for  most  in-use  fuels.  The  final 
sulfur  specifications  are  slightly 
different  from  that  proposed  (0.05  to  0.5 
wt%),  because  ERA  believes  the  final 
specification  more  appropriately  covers 
the  range  of  su  I  fu  r  I  evel  s  fou  nd  i  n  the 
majority  of  in-use  fuels.  Manufacturers 
will  be  free  to  test  using  any  fuel  within 
this  range.  Thus,  they  will  be  able  to 
harmonize  their  non  road  test  fuel  with 
either  on-highway  testing  (<0.05  wt%) 
or  with  European  testing  (0.1  to  0.2 
wt%).  Testing  conducted  by  ERA  would 
use  test  fuels  typical  of  in-use  fuels. 

Atthistime,  ERA  believes  that  the 
average  sulfur  level  of  diesel  fuel  being 
used  in  current  nonroad  engines  is  on 
the  order  of  0.2  wt%.  In  order  to  provide 
manufacturers  with  some  certai  nty 
regarding  how  ERA  will  implement  its 
test  fuel  policy,  the  Agency  is  including 
a  regulatory  provision  specifying  that  it 
will  use  test  fuels  with  sulfur  levels  no 
greater  than  0.20  wt%  when  it  performs 
testing  of  Tier  1  engines  and  Tier  2 
engines  rated  at  or  above  37  kW.  ERA 
is  not  applying  this  provision  toTier  3 
engines  or  Tier  2  engines  rated  under  37 
kW  because  those  standards  do  no  take 
effect  for  some  ti  me,  and  ERA  has  no 
basi s  for  determi  ni  ng  what  the 
properties  of  i  n-use  fuels  for  these 
engi  nes  will  be.  Moreover,  ERA  has  not 
determined  that  it  would  bean 
appropriate  long-term  policy  to  specify 
a  narrow  range  for  the  sulfur 
specification.  This  would  be  especially 
true  for  engi  nes  utilizing  catalytic 
aftertreatment  to  reduce  particulate 
emissions.  Such  engines  may  comply 
with  the  emi  ssi  on  standards  when 
tested  using  a  moderately  low  sulfur 
fuel,  but  have  much  higher  particulate 
emissions  when  using  a  higher  sulfur 
fuel  with  a  sulfur  level  between  0.3  and 
0.4  wt%.  Although  not  addressing  it  at 
thistime,  ERA  intends  to  examine  test 


fueIsforTier  3  engi  nes  and  Tier  2 
engi  nes  rated  under  37  kW  i  n  its  2001 
feasibility  review. 

I  n  the  1994  fi  nal  rule,  ERA  allowed 
manufacturers  to  test  for  certification  of 
RM  emission  levels  using  the  low-sulfur 
test  fuel  specified  by  theCaliforniaAir 
Resources  Board  (California  ARB)  for 
nonroad  diesel  engines,  with  a 
maximum  sulfur  content  of  0.05  wt%. 
ERA'S  objective  was  to  minimize  any 
difference  from  the  protocol  previously 
established  for  California,  because  ERA 
fi  nal  i  zed  RM  standards  for  engi  nes  rated 
over  130  kW  only  in  response  to 
industry's  request  to  adopt  California's 
RM  standard,  which  was  not  considered 
technology-forcing.  Under  those 
previous  regulations,  testing  with 
federal  test  fuel  involved  an  optional 
adjustment  of  measured  RM  levels  to 
account  for  the  higher  RM  emissions 
associated  with  the  higher  fuel  sulfur 
content. 

Effective  with  theTier  2  standards 
(and  Tier  1  standards  for  engines  rated 
under  37  kW),  ERA  i  s  el  i  mi  nati  ng  the 
particulate  adjustment  factor  for  test 
fuels  with  different  sulfur  levels.  Such 
an  adjustment,  while  potentially 
appropri  ate  for  an  initial,  modest 
particulate  emission  control  program  for 
a  newly  regulated  industry,  is  not 
appropriate  as  a  long-term  policy.  ERA 
is  now  establishing  RM  standards  that 
will  require  meaningful  reductions  from 
all  sizes  of  engines  used  nationwide. 

The  Clean  Air  Act  requires  ERA  to 
ensure  that  the  test  procedure,  including 
fuel  specifications,  adequately  represent 
in-use  operation.  Moreover,  ERA  has 
significant  concerns  regarding  the 
accuracy  of  the  previously  used 
adjustment  factor  equation,  which  was 
based  on  limited  data.  However,  even  if 
more  compi  ete  data  were  aval  I  abl  e,  i  t 
would  not  be  possible  for  a  single 
adjustment  factor  equation  to  accurately 
pred  i  ct  the  effect  of  d  i  fferent  su  I  f  u  r 
I  evel  s  on  parti  cu  I  ate  emi  ssi  ons  for  each 
engine  model.  This  is  because  the  effect 
of  su  I  fu  r  I  evel  s  on  parti  cu  I  ate  emi  ssi  ons 
can  vary  significantly  from  engine 
family  to  engine  family,  especially  for 
engi  nes  with  and  without 
aftertreatment. 

ERA  recognizes  that  the  sulfur  level  of 
test  fuels  has  an  effect  on  the  stringency 
of  the  standards,  and  that  the 
elimination  of  the  particulate 
adjustment  factor  has  the  effect  of 
making  the  particulate  standards  more 
stri  ngent  than  they  otherw  i  se  wou  I  d 
have  been .  U  si  ng  the  cal  cu  I  ated 
adj  u  stment  to  R  M  emi  ssi  on  I  evel  s  for 
fuel  sulfur  finalized  in  1994,  the 
difference  between  0.20  and  0.05  wt% 
would  result  in  an  adjustment  on  the 
order  of  0.03  grams  per  ki  lowatt-hour  (g/ 
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kW-hr)  (0.02  grams  per  horsepower- 
hour  (g/hp-hr))  in  PM  emission  levels. 
(Testing for  NOx,  NMHC,  CO,  and 
smoke  is  not  affected,  si  nee  the  1994 
fi  nal  rule  al  ready  specified  that  federal 
test  fuel  was  appropriate  without 
adjustment  for  measuri  ng  emi ssi  ons  of 
those  pollutants.)  However,  EPA  has 
consi dered  thi s  effect  i n  maki  ng  its 
determi  nati  on  that  the  standards  bei  ng 
adopted  in  this  rulemaking  are  feasible. 

C.  Durability 

To  achieve  the  full  benefit  of  the 
emissions  standards,  programs  are 
necessary  to  encourage  manufacturers  to 
design  and  build  engines  with  durable 
emission  controls  and  encourage  the 
proper  mai  ntenance  and  repai  r  of 
engines  throughout  their  lifetime.  The 
goal  i  s  for  engi  nes  to  mai  ntai  n  good 
emi  ssi  on  performance  throughout  the!  r 
in-use  operation. 

When  the  Tier  1  standards  for  engines 
rated  at  or  above  37  kW  were  developed, 
deterioration  was  not  expected  to  be  a 
problem  for  two  reasons.  First,  the  Tier 


1  standards  were  not  considered  by  EPA 
to  be  technology  forcing.  Second,  the 
focus  was  on  NOx  control  and  NOx 
emissions  performance  was  thought  not 
to  deteriorate  for  these  engi  nes.  As  a 
result,  there  are  few  requirements  in  the 
current  regulations  that  address 
deterioration  concerns  for  nonroad 
di  esel  engi  nes.  As  ti  ghter  standards  are 
put  i  nto  place,  EPA  bei  i eves  that  it 
becomes  necessary  to  adopt  measures  to 
address  concerns  about  possible  in-use 
emission  performance  degradation. 

EPA  i  s  maki  ng  some  changes  to  the 
existing  durability  program,  as  the  new 
standards  are  phased  in,  to  help  ensure 
that  engi  nes  meet  appi  i  cabi  e  standards 
i  n  use.  The  speci fi  c  areas  of  the 
durability  program  that  are  being 
focused  on  here  are  useful  life,  warranty 
period,  deterioration  factors,  allowable 
mai  ntenance  i  nterval  s,  and  rebuilding 
requirements. 

1.  Useful  Life 

Currently,  nonroad  diesel  engines 
rated  at  or  above  37  kW  are  defi ned,  for 


emission  control  purposes,  to  have  a 
useful  I  ife  of  8,000  hours  or  10  years, 
whichever  occurs  first.  The  in-use 
testing  liability  period  is  currently  6,000 
hours  or  7  years,  whichever  occurs  first. 
Based  on  a  study  performed  for  EPA, 
this  is  representative  of  the  average  time 
u  nti  I  fi  rst  rebu  i  I  d  for  the  maj  ori  ty  of 
nonroad  diesel  engines.®  EPA  is  making 
no  changes  to  these  requi  rements. 

EPA  is  adopti ng  a  shorter  useful  life 
and  I  i  abi  I  i  ty  peri  od  for  engi  nes  rated 
under  37  kW  than  for  larger  engines. 
Based  on  EPA's  current  understanding, 
these  smal  I  er  engi  nes  have  a  shorter  I  ife 
expectancy.  Also,  engines  rated  under 
37  kW  that  operate  constantly  at  high 
speeds  (at  or  above  3000  revolutions  per 
minute  (rpm))  and  very  small  engines 
(those  rated  under  19  kW)  have  a  shorter 
I  i  fe  expectancy  than  other  smal  I 
engines.  As  a  result,  EPA  has  adjusted 
the  useful  lives  and  liability  periods  for 
these  engi  nes  accordingly.  Table  2 
presents  the  specified  useful  lives  and 
in-use  testing  liability  periods  being 
adopted. 


Table.  2— Useful  Life  and  Recall  Testing  Periods 


Power  rating 

Rated  engine  speed 

Usefui  iife 

Recaii  testing  period 

Hours 

Years 

Hours 

Years 

<19  kW . 

Aii  . 

3,000 

5 

2,250 

4 

19-37  kW . 

Constant  speed  engines  @>3,000  rpm  . 

3,000 

5 

2,250 

4 

Aii  others  . 

5,000 

7 

3,750 

5 

Liability  periods  were  based  on  the 
ratio  of  useful  life  and  liability  periods 
estabi  i  shed  for  engi  nes  rated  at  or  above 
37  kW.  The  purpose  of  having  liability 
peri  ods  that  are  shorter  than  the  useful 
lives  is  to  ensure  that  engi  nes  used  in 
recal  I  test!  ng  are  not  stati  sti  cal  outi  i  ers 
with  poor  emissions  durability. 
However,  if  a  recall  were  ordered,  all 
engines  in  that  family  would  be  subject 
to  the  recal  I  regardi  ess  of  the!  r  age. 

2.  Warranty  Period 

Tied  to  the  useful  lifeisthe  minimum 
warranty  period  imposed  by  the  Clean 
Air  Act  on  manufacturers  of  nonroad 
engines.  Currently,  the  minimum 
warranty  period  for  nonroad  diesel 
engi  nes  rated  at  or  above  37  kW  i  s  3,000 
hours  or  5  years  of  use,  whichever 
occurs  first.  EPA  is  extending  this 
minimum  warranty  period  to  most 
engines  rated  between  19  and  37  kW; 
however,  for  engines  under  19  kW  and 
for  19  to  37  kW  constant  speed  engi  nes 


<>ICF  Incorporated,  "Industry  Characterization: 
Nonroad  Heavy  Duty  Diesei  Engine  Rebuiiders," 
prepared  for  U.S.  Environmentai  Protection  Agency, 
Contract  68-C5-0010,  WAN  102,  January  3,  1997, 
(Docket  A -96- 40,  item  ll-A-02). 


rated  at  3000  rpm  and  above,  EPA  is 
specifying  a  warranty  period  of  1,500 
hours  or  2  years,  whichever  occurs  fi  rst. 
The  shorter  warranty  requi  rement  for 
these  engines  is  due  to  their  shorter 
useful  lives. 

3.  Deterioration  Factors 

In  theTier  1  nonroad  engine  rule, 

EPA  did  not  require  manufacturers  to 
accu  mu  I  ate  operati  ngtimeondu  rabi  I  i  ty 
data  engi  nes  or  to  generate  deter!  orati  on 
factors  for  engine  certification  because 
that  rule  focused  on  modest  reductions 
i  n  N  Ox  emi  ssi  ons,  requ  i  ri  ng  emi  ssi  on 
control  technol  ogi  es  that  were  not 
expected  to  deteriorate.  Analysis  of 
hi  ghway  engi  ne  data  at  that  ti  me  I  ed 
EPA  to  conclude  that  heavy-duty  diesel 
engines  do  not  generally  produce  more 
NOx  emissions  as  they  get  older.  EPA 
bei  i  eves  that  this  stabi  I  i  ty  of  emi  ssi  on 
control  can  be  attri  buted  to  the  fact  that 
di  esel  engi  ne  manufacturers  have  met 
emission  standards  through  internal 
i  mprovements  to  the  engi  ne  and  fuel 
systems,  rather  than  relying  on 
aftertreatment  and  other  devices  that 
would  be  more  susceptible  to  in-use 
degradation.  In  fact,  engine 


deterioration  in  current  technology 
nonroad  diesel  engines  could  result  in 
lower  NOx  emission  levelsdueto  a  loss 
in  cylinder  compression. 

As  NOx,  NMHC,  and  PM  standards 
are  made  more  stri  ngent  and  nonroad 
diesel  engine  manufacturers  introduce 
new  technologies  solely  for  emission 
control  purposes,  such  as  aftertreatment, 
sophisticated  fuel  delivery  controls,  and 
exhaust  gas  recirculation  (EGR),  long¬ 
term  emissions  performance  becomes  a 
greater  concern.  In  addition,  emission 
deter!  orati  on  character!  sti  cs  are  not  wel  I 
known  for  aftertreatment,  EGR,  and 
other  more  sophisticated  emission 
control  strategies. 

EPA  will  requ  ire  the  application  of 
deterioration  factors  (DFs)  to  all  engines 
covered  by  this  rule.  The  DF  is  a  factor 
appi  i  ed  to  the  certi  fi  cati  on  emi  ssi  on  test 
data  to  represent  emi  ssi  ons  at  the  end  of 
the  useful  I  ife  of  the  engine.  Separate 
DFs  apply  to  each  measured  pollutant, 
except  that  a  combi  nedNMHC-FNOx 
DF  appi  i  es  to  engi  nes  that  do  not  use 
aftertreatment  devices,  consistent  with 
the  form  of  the  standard .  Consi  stent 
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with  the  approach  taken  in  other  ERA 
programs,  decreasi  ng  emissions  of  one 
pol  I  utant  over  ti  me  woul  d  not  be 
al  I  owed  to  offset  i  ncreasi  ng  emi  ssi  ons  of 
the  other  pollutant  in  this  combined  DF. 
Currently,  DFs  are  required  for  highway 
heavy-duty  engi  nes  but  are  only 
required  for  nonroad  diesel  engines 
rated  at  or  above  37  kW  if  engi  nes  use 
aftertreatment  technol  ogi  es. 
Deterioration  factors  for  those  engines 
are  to  be  determi  ned  by  the  engi  ne 
manufacturers  in  accordance  with  good 
engineering  practices.  ERA  has  not  set  a 
specified  procedure.  The  deterioration 
factors  are  nevertheless  subject  to  ERA 
approval . 

1 1  i  s  not  E  RA 's  i  ntent  to  force  a  great 
deal  of  data  gather!  ng  on  engi  nes  usi  ng 
established  technology  for  which  the 
manufacturers  have  the  experience  to 
develop  appropriate  DFs.  New  DF 
test!  ng  may  not  be  needed  where 
sufficient  data  already  exists.  ERA'S 
main  interest  is  that  technologies  with 
unproven  durability  in  nonroad 
applications,  such  as  EGR,  are 
demonstrated  to  meet  emission 
requi  rements  throughout  thei  r  useful 
lives.  However,  because  this  rule  creates 
a  program  that  wi  1 1  i  ntroduce  new 
standards  and  new  technologies  over 
many  years,  the  DF  requirement  is  being 
fi  nal  i  zed  for  al  I  engi  nes  so  that  ERA  can 
be  sure  that  reasonabi  e  methods  are 
bei  ng  used  to  ascertai  n  the  capabi  I  ity  of 
engi  nes  to  meet  standards  throughout 
their  useful  lives.  This  DF  program  will 
allow  ERA  to  act  in  the  traditional  role 
of  estabi  i  shi  ng  emi  ssi  on  performance 
standards,  rather  than  putting  ERA  in  a 
position  in  which  it  would  appear  to  be 
prejudging  the  durability  of  specific 
technologies  and  designs. 

Si  mi  I  ar  to  the  provi  si  ons  for  hi  gh way 
engines,  ERA  will  allow  the  nonroad 
engi  ne  manufactu  rers  the  f I  exi  bi  I  i  ty  of 
using  durability  emission  datafroma 
si  mi  I  ar  engi  ne  that  has  ei  ther  been 
certified  to  the  same  standard  or  for 
which  all  of  the  data  applicable  for 
certification  has  been  submitted.  In 
addition,  ERA  is  extending  this 
f I  exi  bi  I  i  ty  to  al  I  ow  d  eteri  orati  on  d  ata 
from  hi  ghway  engi  nes  to  be  used  for 
similar  nonroad  engi  ne  fami  I  i  es. 

ERA  is  especially  concerned  that  an 
unnecessarily  burdensomedurability 
demonstration  not  be  required  for 
engi  nes  usi  ng  estabi  i  shed  technol  ogy  for 
which  the  manufacturers  have  the 
experience  to  determine  appropriate 
deterioration  factors.  In  these  cases,  ERA 
will  allow  nonroad  engine 
manufacturers  to  perform  an  analysis, 
based  on  good  engineering  practices,  in 
place  of  actual  service  accumulation. 

For  instance,  in  the  case  where  no 
d  u  rabi  I  i  ty  d  ata  exi  sts  f or  a  certai  n 


engi  ne  but  both  smal  I  er  and  I  arger 
engines  using  similar  technology  have 
been  shown  not  to  deteriorate  for  NOx 
in  use,  itwould  bepossibleto  build  a 
case  showing  no  NOx  deterioration  for 
that  engine.  ERA  is  all  owing  engi  nes  to 
be  considered  as  using  established 
technologies  if  they  do  not  meet  theTier 
3  emission  standards,  unless  they  use 
EGR  or  aftertreatment  devices.  I  n 
addi  ti  on,  manufacturers  of  engi  nes  that 
do  meet  theTier  3  standards  but  have 
technol  ogi  es  si  mi  I  ar  to  those  empi  oyed 
in  Tier  2  designs  may  also  rely  on 
engi  neeri  ng  anal ysi  s  i  n  I  i eu  of  actual 
service  accumulation,  with  prior  ERA 
approval . 

Because  there  may  be  insufficient 
ti  me  for  manufacturers  of  engi  nes  rated 
below  37  kW  to  verify  DFs  before  the 
Tier  1  compliance  dates,  the  Agency  is 
allowing  manufacturers  to  specify  DFs 
for  these  engines  in  model  years  1999 
and  2000  based  on  good  engi  neeri  ng 
judgement  using  reasonably  available 
information.  Any  requests  for  carryover 
of  these  models  i  nto  the  2001  model 
year  would  need  to  includejustifi cation 
of  DFs  under  the  new  requirements. 

4.  A 1 1  owabi  e  M  ai  ntenance  I  nterval  s 

Manufacturers  are  currently  required 
to  furnish  the  ultimate  purchaser  of 
each  new  nonroad  engine  with  written 
instructions  for  the  maintenance  needed 
to  ensure  proper  functi  oni  ng  of  the 
emission  control  system.  Generally, 
manufacturers  requi  re  the  owners  to 
perform  this  mai  ntenance  as  a  condition 
of  their  emission  warranties.  Further, 
the  performance  of  maintenance  would 
be  considered  during  any  in-use  recall 
testing  conducted  by  the  Agency. 

For  the  engi  nes  covered  in  this  action, 
ERA  bel  i  eves  that  there  i  s  a  need  to  I  i  mi  t 
the  minimum  maintenance  intervals 
specified  by  the  manufacturers,  to 
ensure  that  the  technol  ogi  es  employed 
are  practical  in  use.  Because  the  actual 
mai  ntenance  i  nterval  s  for  nonroad 
engi  nes  are  I  i  kel  y  to  be  si  mi  I  ar  to 
hi  ghway  engi  nes,  ERA  proposed 
mai  ntenance  requi  rements  paral  I  el 
those  for  highway  engines  (40  CFR 
86.094-25). 

There  are  two  aspects  to  the 
i  mpl  ementati  on  of  al  I  owabi  e 
mai  ntenance  i  nterval  requirements.  The 
fi  rst  rel  ates  to  the  mai  ntenance 
instructions  specified  by  manufacturers 
in  users  manuals.  The  second  concerns 
how  often  maintenance  has  been  or  will 
be  performed  on  engines  undergoing 
test!  ng  to  veri  fy  compi  i  ance  w  i  th 
emission  standards.  Ideally  these  would 
be  consistent.  However,  due  to  concerns 
about  the  need  for  more  frequent 
mai  ntenance  i  n  the  severe  operati  ng 
envi  ronments  that  nonroad  engi  nes 


sometimes  operate  in,  ERA  is  focusing 
its  al  I  owabi  e  mai  ntenance  i  nterval 
requirements  on  testing  performed  by 
manufacturers  to  demonstrate 
compliance.  This  testing  would  not,  of 
course,  occur  in  severe  operating 
envi  ronments.  M  anufacturers  have  a 
busi ness  i ncenti ve  to  avoid  specify! ng 
overly  frequent  mai  ntenance  i  n  user 
manuals,  and  so  ERA  is  not,  atthistime, 
i  nsi  sti  ng  that  the  i  nterval  s  l3e  refi  ected 
in  user  manuals.  In  addition, 
manufacturers  may  adopt  shorter 
i  nterval  s  for  engi  nes  rated  bel  ow  19  kW 
and  19  to  37  kW  constant  speed  engi  nes 
rated  at  3000  rpm  and  above,  subject  to 
ERA  approval.  Subject  to  these 
modifications,  the  Agency  is  final!  zing 
the  proposed  al  I  owabi  e  mai  ntenance 
interval  requirements. 

The  foil  owing  minimum  intervals  are 
being  adopted  for  adjustment,  cleaning, 
repair,  or  replacement  of  various 
components: 

At  1,500  hours,  and  1,500-hour 
i  nterval  s  thereafter: 

1.  EGR  related  filters  and  coolers 

2.  Positive  crankcase  ventilation  valve 

3.  Fuel  injector tips(cleaning only) 

At  3,000  hours,  and  3,000-hour 

i  nterval  s  thereafter  for  engi  nes  rated 
under  130  kW  or  4,500-hour  intervals 
thereafter  for  engi  nes  rated  over  130  kW: 

1.  Fuel  injectors 

2.  T urbocharger 

3.  Electronic  engine  control  unit  and  its 

associated  sensors  and  actuators 

4.  PM  trap  or  trap-oxidizer  system 

5.  EGR  system  (including  all  related 

control  valves  and  tubing) 

6.  Catalytic  convertor 

7.  Any  other  add-on  emissions-related 

component 

Add-on  emission-related  components 
are  those  whose  sole  or  pri  mary  purpose 
is  to  reduce  emissions  or  whose  failure 
will  significantly  degrade  emi  ssi  on 
control,  yet  not  significantly  affect  the 
performance  of  the  engi  ne. 

In  addition,  EPA  isdefiningthe 
fol  lowi  ng  components  as  critical 
emission-related  components: 

1.  Catalytic  convertor 

2.  Electronic  engine  control  unit  and  its 

associated  sensors  and  actuators 

3.  EGR  system  (including  all  related 

filters,  coolers,  control  valves  and 
tubing) 

4.  Positive  crankcase  ventilation  valve 

5.  PM  trap  or  trap-oxidizer  system 

6.  Any  other  add-on  emissions-related 

component 

If  maintenance  is  scheduled  on 
critical  emission-related  components  i n- 
use,  EPA  requi  res  that  the  manufacturer 
show  the  reasonabi  e  I  i  kel  i  hood  that  the 
mai  ntenance  wi  1 1 ,  i  n  fact,  be  performed 
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in  use.  The  regulationslist  options  for 
this  demonstration,  including  showing 
that  performance  would  degrade 
without  maintenance,  providing  survey 
data  showing  that  the  maintenance  is 
performed,  using  a  visible  signal  system, 
offeri  ng  free  mai  ntenance,  and  other 
methods  approved  by  the 
Administrator. Thesespecial  provisions 
do  not  apply  to  critical  emission-related 
components  for  which  no  maintenance 
i  s  speci  fi  ed  over  the  usefu  I  I  i  fe  of  the 
engi  ne. 

5.  Rebuilding  Requirements 

In  this  action,  ERA  is  addressing  two 
concerns  regarding  the  rebuilding  of 
nonroad  diesel  engines,  both  related  to 
new  emi  ssi  on-rel  ated  components  that 
may  be  added  to  the  engi  ne  to  meet  the 
new  standards.  First,  ERA  is  concerned 
that  during  engine  rebuilding,  there  may 
not  be  an  i  ncenti  ve  to  check  and  repai  r 
emission  controls  that  do  not  affect 
engi  ne  performance.  Second,  ERA  is 
concerned  that  there  may  be  an 
incentive  to  rebuild  engines  to  an  older 
configuration  due  to  real  or  perceived 
performance  penalties  associated  with 
technologies  that  would  be  used  to  meet 
the  standards  final! zed  in  this 
document.  Such  practices  would  likely 
resu  1 1  i  n  a  I  oss  i  n  emi  ssi  on  control . 

ERA  is  requiring  that  parties  involved 
in  the  process  of  rebuilding  or 
remanufacturing  engines  (which  may 
i  ncl  ude  the  removal  of  the  engi  ne, 
rebuilding,  assembly,  reinstallation  and 
other  acts  associated  with  engine 
rebuilding)  must  follow  the  provisions 
listed  below  to  avoid  tampering  with  the 
engine  and  emission  controls.  The 
appi  i  cabi  I  ity  for  these  provi  si  ons  i  s 
based  on  the  date  the  engi  ne  was 
originally  built.  The  rebuild 
requirements  only  apply  to  engines 
subject  to  the  new  standards  being 
established  in  this  rule. 

(1)  During  engine  rebuilding,  parties 
involved  must  have  a  reasonable 
technical  basis  for  knowing  that  the 
rebu  i  1 1  engi  ne  i  s  equ  i  val  ent,  from  an 
emi  ssi  ons  stand  poi  nt,  to  a  certi  fi  ed 
configuration  (i.e.,  tolerances, 
calibrations,  and  specifications),  and 
must  identify  the  model  year(s)  of  the 
resu  I  ting  engine  configuration.  This 
allows  for  a  rebuilder  who  is  unableto 
identify  the  original  certified 
configuration  to  rebuild  the  engine  to 
any  certified  configuration. 

(2)  When  an  engine  is  being  rebuilt 
and  remai  ns  i  nstal  I  ed  or  i  s  rei  nstal  I  ed  i  n 
the  same  piece  of  equipment,  it  must  be 
rebui  It  to  a  confi  gurati  on  of  the  same  or 
later  model  year  as  the  original  engine. 
When  an  engi  ne  i  s  bei  ng  replaced,  the 
repi  acement  engi  ne  must  be  an  engi  ne 
of  (or  rebuilt  to)  a  certified  configuration 


that  is  equivalent,  from  an  emissions 
standpoint,  to  the  engi  ne  bei  ng 
replaced.  Thisallowsfor  rebuilt  engine 
confi  gurati  ons  that,  although  of  a 
different  model  year  than  the  original 
engine,  were  designed  for  the  same  tier 
of  emission  standards.  If  the 
replacement  engine  is  new,  it  must  also 
meet  the  requi  rements  of  40  CF  R 
89.1003(b)(7),  discussed  in  section  II. E. 3 
below. 

(3)  Atthe  time  of  rebuild,  emission- 
related  codes  or  signals  from  on-board 
monitor!  ng  systems  may  not  be  erased 
or  reset  without  diagnosing  and 
respond!  ng  appropriately  to  the 
diagnostic  codes.  Diagnostic  systems 
must  be  free  of  al  I  such  codes  when  the 
rebuilt  engines  are  returned  to  service. 
Further,  such  signals  may  not  be 
rendered  inoperative  during  the 
rebuilding  process. 

(4)  When  conducting  an  in-frame 
rebu  i  I  d  or  the  i  nstal  I  ati  on  of  a  rebu  i  1 1 
engine,  all  emission-related  components 
not  otherwise  addressed  by  the  above 
provisions  must  be  checked  and 
cleaned,  repaired,  or  replaced  where 
necessary,  following  manufacturer 
recommended  practices. 

Under  this  final  rule,  any  person  or 
entity  engaged  in  the  process,  in  whole 
or  part,  of  rebuilding  engines  who  fails 
to  comply  with  the  above  provisions 
may  be  I  i  abl  e  for  tamper!  ng.  Parti  es  are 
responsi  bl  e  for  the  acti  vi ti es  over  whi  ch 
they  have  control  and  as  such  there  may 
be  more  than  one  responsi  bl  e  party  for 
a  si  ngl  e  engi  ne  i  n  cases  where  different 
parti  es  perform  d  i  fferent  tasks  d  u  ri  ng 
the  engine  rebuilding  process  (e.g., 
engine  rebuild,  full  engi  ne  assembi  y, 
installation).  EPA  has  included  no 
certi  fi  cati  on  or  i  n-use  emi  ssi  ons 
requirements  for  the  rebuilder  or  engine 
owner  in  this  final  rule. 

EPA  has  adopted  modest 
recordkeeping  requirements  that  EPA 
bei  i eves  are  i  n  I  i  ne  wi  th  customary 
business  practices.  The  records  must  be 
kept  by  persons  involved  in  the  process 
of  nonroad  engine  rebuilding  or 
remanufacturing  and  shall  include  the 
best  aval  I  abl  e  i  nformati  on  on  the  total 
operati  ng  hours  at  ti  me  of  rebui  I  d  and 
a  I  i  St  of  the  work  performed  on  the 
engi  ne  and  rel  ated  emi  ssi  on  control 
systems,  including  a  list  of  replacement 
parts  used,  engi  ne  parameter 
adjustments,  design  element  changes, 
and  work  performed  as  described  in 
item  (4)  of  the  rebuild  provisions  above. 
EPA  now  requi  res  that  such  records  be 
kept  for  two  years  after  the  engi  ne  i  s 
rebuilt. 

Under  this  final  rule,  parties  are 
requi  red  to  keep  the  i  nformati  on  for  two 
years  but  are  al  I  owed  to  use  whatever 
format  or  system  they  choose,  provided 


that  the  i  nformati  on  can  be  readi  ly 
understood  by  an  EPA  enforcement 
officer.  EPA  will  not  requi  re  that  parties 
keep  information  that  they  do  not  have 
access  to  as  part  of  normal  busi  ness 
practi  ce.  I  n  cases  where  i  t  i  s  customary 
practi  ce  to  keep  records  for  engi  ne 
fami  I  i  es  rather  than  speci  fi  c  engi  nes, 
where  the  engines  within  that  family  are 
being  rebuilt  or  remanufactured  to  an 
identical  configuration,  such 
recordkeeping  practices  should  be 
satisfactory.  Rebuilders  may  use  records 
such  as  build  lists,  parts  lists,  and 
engi  neeri  ng  parameters  of  the  engi  ne 
fami  I  i  es  bei  ng  rebu  i  1 1  rather  than 
keeping  information  on  individual 
engines,  provided  that  each  engine  is 
rebui  It  i  n  the  same  way  to  those 
specifications. 

D.  Averaging,  Banking,  and  Trading 

Inthisfinal  rule,  EPA  is  replacing  the 
exi  sti  ng  nonroad  engi  ne  averagi  ng, 
banking,  and  trading  (AST)  program 
with  a  comprehensive  new  program. 

EPA  believes  the  revised  program  is  an 
i  mportant  el  ement  i  n  maki  ng  the 
stri  ngent  emi  ssi  ons  standards  adopted 
in  thisfinal  rule  appropriate  with  regard 
to  technological  feasibility,  lead  time, 
and  cost.  The  revised  AST  program  is 
intended  to  enhance  the  flexibility 
offered  to  engi  ne  manufacturers  that 
will  beneed^  in  transitioning  their 
enti  re  product  I  i  nes  to  meet  the 
stringent  NM  HC  -I- N Ox  standards  and 
the  PM  standards  bei  ng  adopted.  The 
A  BT  program  al  so  encourages  the  early 
introduction  of  cleaner  engines,  thus 
securing  earlier  emission  benefits.  It 
shoul  d  be  noted  that  as  part  of  the  2001 
feasibility  review  described  earlier,  the 
Agency  pi  ans  to  reassess  the 
appropri  ateness  of  the  averagi  ng, 
banking,  and  trading  provisions 
applicableto  nonroad  diesel  engines 
and  modify  the  provisions  if  deemed 
necessary. 

The  revised  ABT  program  will  apply 
to  all  nonroad  diesel  engi  nes  subject  to 
Part  89.  The  foil  owing  discussion  of  the 
revised  ABT  provisions  is  divided  into 
two  sections.  The  first  section  describes 
the  provisions  for  engines  rated  at  or 
above  37  kW.  The  second  section 
descri  bes  the  provi  si  ons  for  those 
engi  nes  rated  under  37  kW,  including 
land-based  and  mari  ne  engi  nes,  both  of 
which  are  currently  unregulated  by 
EPA. 

1.  Revised  Program  for  Engines  Rated  at 
or  Above  37  kW 

The  following  section  is  divided  into 
two  subsections  and  describes  the 
revi  sed  A  BT  program  for  engi  nes  at  or 
above  37  kW.  The  fi  rst  subsecti  on 
descri  bes  the  general  provisions 
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applicable  to  all  engines.  The  second 
subsection  descri bes  severai  provisions 
speci  fi  c  to  engi  nes  certi  fi  ed  to  the 
existi  ng  Tier  1  standards  for  engi  nes  at 
or  above  37  kW. 

a.  Generai  Provisions.  Beginning  with 
the  Tier  2  standards,  the  form  of  the 
standard  changes  from  separate 
hydrocarbon  and  NOx  standards  to  a 
combi  nedNMHC+NOx  standard . 
Therefore,  once  the  Tier  2  standards 
takeeffect,  credits  will  debased  on 
combined  NMHC  +NOx  vaiues.  in  the 
Tier  2  timeframe,  NMHC  +NOx  credits 
will  be  generated  agai nst  the Ti er  2 
standards,  which  vary  from  6.4  to  7.5  g/ 
kW-hr  (4.8  to  5.6  g/hp-hr),  depending  on 
the  power  rati  ng  of  the  engi  ne.  i  n  the 
Tier  3  timeframe,  NMHC  +NOx  credits 
will  be  generated  agai  nst  the  Ti  er  3 
standards,  which  vary  from  4.0  to  4.7  g/ 
kW-hr  (3.0  to  3.5  g/hp-hr),  depending  on 
the  power  rati  ng  of  the  engi  ne. 

TheexistingTier  1 ABT  program  for 
nonroad  engi  nes  does  not  cover  PM 
emissions.  Beginning  with  the 
introduction  of  Tier  2  engines,  EPA  is 
including  PM  emissions  in  the  ABT 
program  in  order  to  provide 
manufacturers  with  greater  flexibility  in 
complying  with  the  new  PM  standards. 
(As  descri  bed  iater,  EPA  is  allowing  the 
eariy  banking  of  PM  cred its  from  T i er  1 
engines.)  Ail  PM  credits  will  be 
generated  agai  nst  the  Tier  2  standards 
until  EPA  adopts  subsequent  PM 
standards.  Because  EPA  is  including 
both  NMHC  -l-NOx  and  PM  in  the  ABT 
program  and  given  the  tradeoff  between 
NOx  and  PM  emissions,  manufacturers 
will  not  be  allowed  to  generate  credits 
agai  nst  the  applicabie  standard  for  one 
pollutant  while  using  credits  against  the 
applicable  standard  for  another 
pol  I  utant  on  the  same  engi  ne  fami  ly. 

EPA  is  setting  upper  limits  to  the 
family  emission  limit  (PEL)  values  that 
may  be  declared  under  the  new 
standards.  EPA  is  adopting  an  NMHC  -l- 
NOx  PEL  upper  limit  of  10.5  g/kW-hr 
(7.9  g/hp-hr)  for  engi  nes  at  or  above  130 
kW  certi  fi  ed  i  n  the  Ti  er  2  ti  me  frame. 

For  Tier  2  engi  nes  at  or  above  37  kW 
and  less  than  130  kW,  EPA  isadopting 
a  NM  HC  -f  NOx  PEL  upper  limit  of  11.5 
g/kW-hr  (8.6  g/hp-hr).  For  Tier  3  engine 
families,  the  NMHC  -l-NOx  PEL  upper 
limits  are  the  Tier  2  NM  HC  -l-NOx 
standards  for  the  same  power  category 
of  engi  nes. 

For  PM,  EPA  is  adopting  a  PM  PEL 
upper  I  i mit  of  0.54  ^kW-hr  (0.40  g/hp- 
hr)  for  engi  nes  at  or  above  130  kW 
certi f i  ed  i  n  the  Ti  er  2  ti  me  frame. 
Engines  at  or  above  37  kW  and  i ess  than 
130  kW  will  havea  PM  PEL  upper  limit 
of  1.2  g/kW-hr  (0.9  g/hp-hr)  for  Tier  2 
engines.  (EPA  is  not  adopting  a  PM  PEL 
upper  limit  beyond  Tier  2  because  EPA 


is  not  adopting  Tier  3  PM  standards  at 
this  time.) 

There  are  several  other  provisions 
EPA  is  adopting  for  the  revised  ABT 
program.  EPA  is  replacing  the  three  year 
cred  i  1 1  i  fe  provi  si  on  of  the  exi  sti  ng  A  BT 
program  with  no  limiton  credit  life,  in 
addition,  EPA  is  eliminating  the  "buy 
high/sell  low"  power  conversion  factor 
provi  si  on  of  the  exi  sti  ng  A  BT 
regulations  and  replacing  it  with  a  sales- 
weighted  average  power  value.  EPA  is 
including  an  adjustment  in  the 
calculation  of  credits  for  the  useful  life 
of  the  engine.  (The  exi  sting  ABT 
program  does  not  include  any 
adjustment  for  useful  life  to  the  credit 
calculations.)  EPA  is  aiso  ailowing 
manufacturers  to  i  ncl  ude  engi  nes 
certified  to  meet  the  State  of  California's 
standards  in  the  revised  ABT  program 
because  the  Caiiforni a  ARB  is  expected 
to  adopt  the  same  standards  for  thei  r 
nonroad  compression-ignition  engine 
control  program. 

In  a  similar  manner  to  the  existing 
ABT  provisionsforTier  1  enginesator 
above  37  kW,  EPA  is  not  requiring  any 
discount!  ng  of  credits  fromTier  2  or 
Tier  3  engines  with  this  final 
rulemaking.  EPA  plans  to  monitor  the 
emission  levels  of  engines  and  the  use 
of  the  A  BT  program  over  the  next  few 
years.  EPA  will  take  this  information 
into  account  and  plans  to  reassess  the 
appropri  ateness  of  not  havi  ng  any 
discount!  ng  of  credits  fromTier  2  and 
Tier  3  engines  as  part  of  the  2001 
feasibility  review. 

Finally,  EPA  has  decided  not  to 
finalize  two  ABT  provisions  discussed 
in  the  proposal  for  this  rule.  First,  as 
di scussed  I ater  i n  the  equi  pment 
man uf actu rer  f I  exi  bi  I  i ty  sect! on ,  EPA  is 
not  adopting  the  proposed  provision 
that  would  have  given  engine 
manufacturers  the  opti  on  to  trade  the 
NMHC  -l-NOx  and  PM  credits  generated 
by  thei  r  engi  nes  to  equi  pment 
manufacturers.  This  is  discussed  further 
in  Section  II.E  of  this  final  rule.  Second, 
EPA  is  not  adopting  a  restriction  which 
would  have  limited  the  use  of  PM 
credits  to  the  power  category  in  which 
the  credits  were  generated.  As  with  the 
existingTier  1  ABT  program,  credits 
may  be  exchanged  across  al  I  power 
categories  at  or  above  37  kW.  (As 
descri  bed  below,  there  are  some 
restrictions  on  the  trading  of  credits  for 
engines  below  37  kW  and  trading 
cr^its  between  land-based  applications 
and  marine  applications.) 

b.  Special  ProvisionsforTier  1 
Engines.  As  descri  bed  above,  EPA  is 
replacing  the  exi  sting  ABT  program 
with  a  comprehensive  new  program. 
Based  on  EPA's  experience  with  Tier  1 
certification  and  because  of 


implementation  differences  between  the 
existingTier  1  provisions  and  the  newly 
adopted  Tier  2  and  later  provisions, 

EPA  is  adopting  two  changes  that  will 
speci  fi  cal  I  y  affect  engi  nes  certi  fi  ed  to 
the  exi  sting  Tier  1  standards.  First,  EPA 
is  adopt!  ng  a  methodology  for 
calculating  NOx  credits  earned  from 
Tier  1  engines  that  can  be  used  for 
showing  compliance  with  the  Tier  2 
NMHC  -l-NOx  standards.  Second,  EPA 
is  al  lowi  ng  engi  ne  manufacturers  to 
bank  early  PM  credits  from  Ti  er  1 
engi  nes  that  can  be  used  once  the  newly 
adopted  Tier  2  standards  take  effect. 

The  changes  noted  in  the  general 
provisions  discussion  above,  including 
the  uni  i  mited  I  ife,  use  of  average  power 
for  credit  calculations,  and  useful  life 
adjustment,  will  also  apply  to  engines 
certified  to  the  existing  Tier  1  standards. 

With  regard  to  the  generation  of  NOx 
credits  from  engines  certified  to  the 
existingTier  1  standards,  EPA  will 
conti  nue  to  al  I  ow  manufacturers  to  earn 
NOx  credits,  but  not  NMHC  -l-NOx 
credits.  The  NOx  credits  earned  on 
engi  nes  certified  to  the  existingTier  1 
standards  can  be  used  to  show 
compliance  with  the  current  Tier  1  NOx 
standard  or  the  newly  adopted  Tier  2 
NMHC  -l-NOx  standards.  However,  due 
to  concerns  over  the  potential  to  delay 
the  Tier  3  standards  with  credits  earned 
from  Tier  1  engines,  the  NOx  credits 
earned  on  engi  nes  certified  to  the 
existingTier  1  standards  cannot  be  used 
to  show  compliance  with  the  newly 
adopted  Tier  3  NMHC  -l-NOx  standards. 

With  regard  to  the  calculation  of  NOx 
credits  from  Ti  er  1  engi  nes  that  are  to 
be  banked  or  traded  and  subsequently 
used  for  Tier  2  NMHC  -l-NOx 
compliance,  EPA  is  requiring  that  the 
value  of  the  NOx  credits  be  discounted 
unless  the  engi  neon  which  the  credits 
were  earned  i  s  bel  ow  the  appi  i  cabi  e  Ti  er 
1  standard  by  a  specified  amount.  EPA 
bel  i  eves  thi  s  requi  rement  i  s  appropri  ate 
due  to  concerns  that  manufacturers 
could  potentially  earn  significant  NOx 
cred  its  from  their  current  Tier  1  engines 
and  delay  compliance  with  theTier  2 
standards,  and  also  to  encourage  the 
pul  I -ahead  of  newer  and  cleaner 
technologies.  (Cred its  from  Tier  1 
engi  nes  tlhat  are  to  be  used  to  show 
compliance  for  other  Tier  1  engines,  are 
not  required  to  be  discounted.)  EPA  is 
adopt!  ng  a  tri  gger  mechani  sm  to 
distinguish  between  Tier  1  engine 
families  which  are  eligible  for  no 
adjustment  and  those  fami  lies  which 
must  be  adjusted.  For  engine  fami  lies 
certified  with  a  NOx  FEE  at  or  below  8.0 
g/kW-hr  (6.0  g/HP-hr),  no  discount  will 
be  applied  to  any  NOx  credits.  For 
engi  ne  fami  I  i  es  certi  fi  ed  at  a  N  Ox  F  EL 
above  the  8.0  g/kW-hr  trigger  in  theTier 
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1  ti  me  frame,  the  val  ue  of  the  N  Ox 
credits  will  bediscounted  by  35 
percent. 

With  regard  to  PM  credit  generation, 
EPA  is  allowing  early  banking  of  PM 
credits  from  Tier  1  engi  nes  as  soon  as 
thisfinal  rule  becomes  effective.  Under 
the  revised  program,  the  number  of  PM 
credits  generated  will  be  calculated 
agai  nst  the  Ti  er  2  standards  and  may 
only  be  used  to  show  compliance  once 
the  Tier  2  PM  standards  take  effect. 
Neither  the  trigger  nor  the  credit 
discounting  concept  described  above  for 
Tier  1  NOx  credits,  will  apply  to  PM 
credits. 

EPA  requested  comment  on  some 
additional  limitations  regarding  the  use 
of  credits  generated  from  Tier  1  engines. 
EPA  is  not  adopting  a  provision  that 
would  apply  a  surcharge  to  NOx  credits 
used  by  a  manufacturer  to  certify  more 
than  20  percent  of  its  fleet.  EPA  is  also 
not  adopting  any  limit  on  the  number  of 
years  a  manufacturer  may  earn  early  PM 
credits  from  Tier  1  engines. 

2.  Program  for  Engines  Rated  Under  37 
kW 

As  noted  earlier,  EPA  is  adopting 
standards  for  engi  nes  rated  under  37 
kW.  These  engines  are  currently 
unregulated  by  EPA.  Therefore,  the 
existing  AST  program  did  not  apply  to 
such  engines.  EPA  is  adopting 
provisions  to  include  both  land-based 
and  mari  ne  engi  nes  rated  under  37  kW 
in  the  revised  AST  program.  A  number 
of  issues  have  been  addressed  for  these 
engines,  including  credit  generation, 
credit  life,  credit  calculation,  trading 
across  power  categories,  credit  exchange 
between  land-based  and  marine 
applications,  and  a  special  multi-year 
averagi  ng  and  banki  ng  program.  The 
following  section  addresses  each  of 
these  issues. 

With  regard  to  credit  generation,  EPA 

1  s  maki  ng  cred  i  ts  aval  I  abl  e  for  both 
NM  HC  -l-NOx  emissions  and  for  PM 
emissions  as  soon  as  the  standards 
become  effective.  Because  many  of  the 
engi  nes  bel  ow  19  kW  use  i  ndi  rect 
injection  technology,  which  tends  to 
low-emitting,  EPA  is  requiring  that  all 
credits  generated  from  engines  rated 
under  19  kW  be  calculated  agai  nst  the 
Tier  2  standards,  even  prior  to  theTier 

2  time  frame.  This  requirement  applies 
for  both  NMHC  -I- NOx  credits  and  PM 
credits.  For  engi  nes  rated  at  or  above  19 
kW  and  I  ess  than  37  kW,  where  direct 
injection  engi  nes  are  more  common, 

EPA  is  requiring  that  all  engines 
generate  credits  agai  nst  the  appi  i  cabi  e 
standards. 

For  Tier  1  engines  below  37  kW,  EPA 
is  adopting  FEE  upper  limits  of  16.0  g/ 
kW-hr  (12.0  g/hp-hr)  for  NMHC  -I- NOx 


and  1.2  g/kW-hr  (0.9  ^hp-hr)  for  PM . 
These  I evel s  are  based  on  exi  sti  ng 
Cal  iforni  a  A  RB  standards  for  nonroad 
diesel  engines  rated  under  19  kW.  The 
FEE  upper  limits  for  theTier  2 
standards  are  the  Tier  1  standards. 

With  regard  to  credit  life,  EPA  is 
adopting  the  unlimited  life  provisions 
for  engi  nes  rated  under  37  kW,  as 
descri  bed  earl  i  er  for  engi  nes  rated  at  or 
above  37  kW,  with  one  exception. 
Because  of  concerns  over  the  amount  of 
credits  manufacturers  could  earn  on 
indirect  injection  engines  under  the 
newly  adopted  Tier  1  standards  and  the 
potential  for  significant  del  ay  in 
implementation  of  theTier  2  standards, 
EPA  is  requiring  that  all  credits 
generated  pri  or  to  the  Ti  er  2  ti  me  frame 
on  engines  rated  under  19  kW  expire  at 
the  end  of  2007. 

With  respect  to  credit  generation  and 
usage  calculations,  EPA  is  requiring  that 
manufacturers  use  the  sal  es-wei  ghted 
average  power  for  engi  nes  rated  under 
37  kW,  as  descri  bed  earl  i  er  for  engi  nes 
rated  at  or  above  37  kW.  The  inclusion 
of  useful  lifein  the  calculation  of 
credits,  as  descri  bed  earlier,  will  also 
apply  to  the  revised  ABT  program  for 
engines  rated  under  37  kW. 

With  respect  to  tradi  ng  across  power 
categories,  EPA  is  adopting  two 
restrictions  on  such  trading  because  of 
concerns  regard!  ng  excessive  credit 
generation  by  low -emitting  indirect 
injection  engines.  First,  EPA  will  not 
al  low  manufacturers  to  use  credits 
generated  on  engines  rated  under  19  kW 
to  demonstrate  compi  i  ance  for  engi  nes 
rated  at  or  above  19  kW.  Second,  EPA 
is  prohi  biti  ng  manufacturers  from 
trying  credits  earned  on  indirect 
i  njecti  on  engi  nes  rated  at  or  above  19 
kW  to  other  manufacturers.  (This 
restri  cti  on  appI  i  es  to  engi  nes  at  or  above 
37  kW  as  well.)  Under  this  second 
restriction,  a  manufacturer  would  still 
be  allowed  to  use  such  credits  for 
averaging  or  banking  purposes  with 
other  engi  nes  rated  at  or  above  19  kW 
that  the  manufacturer  produces  itself. 

A  s  part  of  the  2001  feasi  bi  1 1  ty  revi  ew 
described  earlier,  the  Agency  plans  to 
reassess  the  appropri  ateness  of  these 
restrictions  and  modify  them  as 
appropri  ate. 

With  respect  to  the  exchange  of 
credits  across  applications,  EPA  is 
adopt!  ng  provi  si  ons  that  will  prohi  bit 
manufacturers  from  using  credits 
generated  on  I  and-based  engi  nes  to 
demonstrate  compi  i  ance  for  mari  ne 
engines.  EPA  is  concerned  that 
manufacturers  maki  ng  engi  nes  used  i  n 
both  marine  and  land-based 
appi  i cati  ons  cou I d  effect!  vel y  trade  out 
of  the  mari  ne  porti  on  of  the  program 
giving  them  a  competitive  advantage 


over  small  mari nizers  who  only  sell 
mari  ne  engi  nes.  EPA  will,  however, 
allow  manufacturers  to  use  credits 
generated  on  mari  ne  engi  nes  to 
demonstrate  compi  i  ance  for  I  and-based 
applications. 

Finally,  EPA  is  adopting  a  special 
four-year  averaging  and  banking 
program  for  engines  rated  under  37  kW 
due  to  the  short  lead  ti  me  before  the 
Tier  1  standards  begin  to  apply.  The 
program  would  apply  separately  to 
engines  rated  under  19  kW  and  to 
engi  nes  rated  at  or  above  19  kW  and  I  ess 
than  37  kW.  Under  the  special  program, 
manufacturers  will  be  al  I  owed  to  create 
a  negative  balance  of  credits  for  the  fi  rst 
two  years  the  Tier  1  standards  apply. 
Thisnegative  balance  will  have  to  be 
el  i  mi  nated  by  the  end  of  the  fourth  year 
after  theTier  1  standards  become 
applicable  along  with  a  ten  percent 
penalty  for  any  negative  balance  of 
credits  carried  over  from  one  year  to  the 
next.  Under  this  special  program, 
manufacturers  will  not  be  all  owed  to 
use  emission  credits  obtained  through 
trading  with  other  engine  manufacturers 
to  offset  their  negative  credit  balances. 
The  manufacturer  must  offset  thei  r 
negative  balances  within  positive 
credits  generated  from  thei  r  own 
engi  nes. 

E.  Flexibility  for  Equipment 
Manufacturers 

In  implementing  the  new  standards, 
EPA  desires  to  avoid  unnecessary 
hardship  for  equipment  manufacturers 
(someti  mes  referred  to  as  ori  gi  nal 
equipment  manufacturers  or  OEMs), 
who  install  diesel  engi  nes  i  n  thei  r 
products.  There  is  concern  that  engine 
suppliers  may  not  always  provide 
adequate  I  ead  ti  me  for  the  equi  pment 
redesigns  needed  to  accommodate 
engine  design  changes  such  as  mounting 
locations  and  heat  rejection  loads.  For 
some  OEMs,  even  timely  information  on 
the  new  engine  designs  may  not  be 
sufficient  because  of  the  sheer  volume 
of  redesign  work  needed  to  change 
diverse  product  offerings  with  limited 
engi  neeri  ng  staffs. 

I  n  response  to  these  concerns,  the 
Agency  is  including  in  thisfinal  rulean 
OEM  transition  program  to  provide 
equipment  manufacturers  with  some 
control  of  the  transition  process  to  new 
standards.  The  design  of  this  program  is 
based  on  extensive  discussions  with 
i  nvol  ved  parti  es  pri  or  to  the  proposal , 
on  recommendations  made  in  the  report 
of  the  panel  convened  for  this  rule 
under  the  Small  Business  Regulatory 
Enforcement  Fairness  Act  of  1996 
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(SBREFA),^  and  on  written  comments 
received  on  the  proposai .  It  represents 
an  effort  on  the  part  of  the  Agency  to 
accommodate  the  flexibility  needs  of  an 
extremely  diverse  industry  without 
introducing  competitive  advantages, 
and  while  mai ntai ni ng  the 
environmental  benefit  sought  in  the 
standard-setting  program. 

The  OEM  transition  program  consists 
of  four  major  elements,  each  directed  at 
a  specific  need.  Although  they  involve 
certain  planning  and  recordkeeping 
responsi  bi  I  i  ti  es  i  f  taken  advantage  of,  al  I 
of  these  elements  are  voluntary.  An 
OEM  has  the  option  to  continue  to  do 
busi  ness  as  under  the  current 
regulations,  subject  to  the  prohibited 
acts  provi  si  ons  of  40  CF  R  Part  89, 
Subpart  K.s  The  elements  of  the 
program  are  a  percent-of-production 
al  I  owance,  a  smal  I  -vol  u  me  al  I  owance, 
continuance  of  theTier  1  allowance  to 
use  up  exi  sti  ng  i  nventori  es  of  engi  nes, 
and  availability  of  hardship  relief.  Each 
of  these  is  discussed  in  detail  below. 

One  el  ement  of  the  proposed  program 
that  i  s  not  bei  ng  fl  nal  i  zed  i  s  a  provi  si  on 
for  OEM  s  to  obtai  n  and  use  A  BT 
program  credits.  The  ABT  provision  is 
not  being  final! zed  because  it  would 
likely  be  little  used  and  would  greatly 
compi  i  cate  the  A  BT  program.  It  should 
be  noted  that  OEMs  may  achieve  a 
similar  benefit  by  working  to  have  their 
engine  suppliers  directly  obtain  and 
retire  ABT  credits  in  order  to  produce 
more  previous-tier  engi  nes  for  the  OEM . 
Further  explanation  of  this  decision  is 
provided  in  the  Summary  and  Analysis 
of  Comments  for  this  final  rule. 

Another  proposed  program  element 
that  is  being  approached  differently 
concerns  an  expanded  exempt!  on 
al  I  owance  for  farm  and  I  oggi  ng 
equipment.  EPA's  rationale  for  limiting 
special  treatment  to  farm  and  logging 
equipment  was  not  supported  by 
commenters,  even  those  who  were 
likely  to  benefit  from  It.  Commenters 
identified  a  wide  range  of  other 
applications  and  special  situations  that 
involved  the  same  or  comparable 
consi  derati  ons  as  those  rei  ated  to  farm 
and  logging  applications.  As  described 
further  in  the  Percent-of-Production 
Allowance  discussion  below,  EPA  is 
therefore  allowing  expanded  flexibility 


^"Final  Report  of  the  SBREFA  Small  Business 
Advocacy  Review  Panel  for  Control  of  Emissions  of 
Air  Pollution  from  Nonroad  Diesel  Engines",  May 
23,  1997  (available  In  Air  Docket  A-96-40). 

s Section  89.1003(a)(6)  has  been  revised  In  the 
final  rule  to  clarify  that  certificates  of  conformity 
will  not  be  required  for  engines  and  equipment 
manufactured  In  compi  lance  with  the  flexibility 
provisions  of  the  rule.  See  "Revision  of  Prohibited 
Acts  Regulatory  Text,"  EPA  memorandum  from 
Charles  Moul  Is  to  Docket  A-96-40,  August  26, 
1998. 


for  all  applications  equally,  not  just  for 
farm  and  logging  equipment. 

1.  Percent-of-Production  Allowance 

Each  equipment  manufacturer  may 
i  nstal  I  engi  nes  not  certi  f i  ed  to  new 
emission  standards  in  a  limited 
percentage  of  machines  produced  for 
the  U.S.  market.  This  percentage  applies 
separately  to  each  power  category  and  is 
expressed  as  a  cumulative  percentage  of 
80  percent  over  the  7  years  begi  nni  ng 
when  theTier  2  standard  first  applies  in 
the  category  (Tier  1  for  power  categories 
under  37  kW).  No  exemptions  are 
allowed  after  the  seventh  year.  For 
example,  an  OEM  may  exempt  40 
percent  of  its  1999  production  of 
machi  nes  that  use  engi  nes  rated 
between  19  and  37  kW,  30  percent  of  its 

2000  production,  and  10  percent  of  its 

2001  production.  If  the  same  OEM  were 
to  produce  machines  using  engines 
rated  between  8  and  19  kW,  a  separate 
cumulative  percentage  allowance  of  80 
percent  would  apply  to  these  machines 
during  the  seven  years  beginning  in 
2000. 

The  Agency  recognizes  that  the  80 
percent  exemption  al  I  owance,  were  it  to 
be  used  to  its  maximum  extent  by  all 
OEMs,  would  bri  ng  about  the 
introduction  of  cleaner  engines  several 
months  later  than  would  have  occurred 
if  the  new  standards  were  to  be  fully 
i  mpl  emented  on  thei  r  effect!  ve  dates. 
However,  the  Agency  notes  too  that  the 
al  I  owance  i  s  tru  I  y  that— an  al  I  owance  to 
be  tapped  as  needed  to  assist  OEMs  in 
dealing  with  implementation  problems 
that  might  arise.  EPA  is  aware  that  many 
engine  designs  being  planned  for  the 
new  standards  will  fit  the  equipment 
with  littlechange.  Also,  the  desire  of 
engine  manufacturers  to  avoid 
producing  two  engi ne  designs  that,  from 
an  applications  perspective,  are 
redundant,  will  prompt  them  to  change 
over  to  the  new  designs  as  quickly  as 
they  can  accommodate  thei  r  customers' 
ne^s.  Although  there  is  no  way  of 
knowing  at  this  time  how  many 
exempt^  engines  will  be  produced,  the 
Agency  believes  it  will  be  substantially 
I  ess  than  the  al  I  owance.  M  oreover,  the 
OEM  flexibility  program  has  been 
integrated  with  the  standard-setting 
process  from  the  begi  nni  ng  of  thi  s 
rulemaking,  and  as  such  it  is  a  key 
factor  i  n  enabi  i  ng  the  i  ni  ti  ati  on  of  new 
standards  accord!  ng  to  the  adopted 
schedule. 

M  achi  nes  that  use  engi  nes  bui  1 1  before 
the  standard  goes  i  nto  effect  need  not  be 
included  in  the  exempt! on  count. 

Engi  nes  that  produce  emissions  at 
higher  levels  than  the  standards,  but  for 
which  the  engine  manufacturer  uses 
A  BT  program  credits  to  demonstrate 


compi  i  ance,  cou  nt  as  compi  yi  ng 
engi  nes.  I  n  power  categori  es  above  37 
kW,  the  exempted  engines  must  comply 
with  Tier  1  standards.  In  power 
categories  below  37  kW,  the  exempted 
engines  may  be  uncertified. 

The  Agency  has  expanded  the 
percent-of-production  al lowance from 
thepropos^  level  because  numerous 
commenters  poi  nted  out  that  there  are 
appi  i  cati  ons  other  than  farm  and  I  oggi  ng 
equipment  for  which  the  proposed 
allowance  is  inadequate.  The  Agency 
reviewed  these  comments  and 
concluded  that  some  additional 
flexibility  is  warranted  to  meet  the 
requirements  of  paragraph  213(a)(3)  of 
the  Clean  Air  Act  cal  I i  ng  for  the 
"greatest  degree  of  emission  reduction 
achievable"  given  certain  criteria, 
including  "the  cost  of  appI  yi  ng  such 
technology  within  the  ti  me  aval  I  abl  e  to 
manufacturers".  The  Agency  is  also 
convi  need  by  the  comments  and  its  own 
revi  ew  of  equ  i  pment  redesi  gn 
challenges  that  the  need  for  this 
flexibility  is  widespread  across  the 
regulated  power  bands.  For  example, 
many  smal  I  er  engi  nes  must  fi  t  i  nto  very 
compact  equipment  packages  for  which 
cost  considerations  are  paramount;  farm 
equipment  predominates  in  the 
medium-size  power  bands;  and  the 
largest  engines  are  typically  used  in 
very  low  sal es-volu me  equipment 
models,  for  which  aggressive  redesign 
sched  u  I  es  may  be  costi  y  or  i  mpossi  bl  e. 

This  approach  is  superior  to 
attempting  to  identify  all  applications 
and  situations  deserving  of  special 
treatment  and  either  assigning 
individual  allowances  to  them  or 
grant!  ng  exemptions  on  a  request  basis, 
because  it  mai  ntai  ns  the  proposal 's 
focus  on  giving  OEMs  long-range 
control  over  how  they  use  their  assigned 
pool  of  exempt!  ons  for  thei  r  products 
affected  by  each  new  set  of  standards, 
rather  than  on  dictating  category-by- 
category  or  model -by-model  allowances. 

1 1  al  so  serves  the  goal  of  avoi  ding 
unnecessary  complexity  by  avoiding  the 
need  for  numerous  equi  pment  category 
definitions  and  exemption  "account" 
calculations,  a  goal  that  was  supported 
by  several  commenters. 

The  choice  of  a  cumulative  percent 
al  I  owance  of  80  percent  i  s  based  on  the 
Agency's  best  esti  mate  of  the  degree  of 
flexibility  needed  to  meet  the 
requirementsof  the  Clean  Air  Act.  EPA 
bel  i  eves  the  80  percent  al  I  owance 
responds  to  the  need  for  flexibility 
identified  by  commenters  while 
ensu  ri  ng  approxi  matel  y  the  same  I  evel 
of  emission  reductions  originally 
proposed.  EPA  has  examined  the  impact 
on  environmental  benefits  of  the 
combi  nati  on  of  changes  bei  ng  fi  nal  i  zed 
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for  thisprogram,  including  this 
expanded  allowance  for  all  equipment 
and  the  decision  to  treat  agricultural 
equi  pment  as  part  of  thi  s  pool .  A  Ithough 
the  actual  impact  will  depend  on  the 
degree  to  which  the  industry  takes 
advantage  of  the  f I  exi  hi  I  i  ty  provi  si  ons, 
the  Agency  has  determine  that  the  net 
effect  will  be  roughly  equivalent  to  the 
impact  of  the  proposed  program.  The 
Summary  and  Analysis  of  Comments 
document  and  the  Final  RIA  provide 
additional  information  regarding  this 
decision  and  its  net  environmental 
impact. 

2.  Small  Volume  Allowance 

The  percent-of-production  approach 
described  above  may  provide  little 
benefit  to  small  businesses  focused  on  a 
small  number  of  equipment  models. 
Therefore  ERA  isallowing equipment 
manufacturers  to  exceed  the  percent-of- 
production  allowances  described  above 
duri  ng  the  same  years  affected  by  the 
al  I  owance  program  for  general 
applications,  provided  they  limit  the 
number  of  exempted  engines  used  in 
each  power  category  to  700  totai  over 
the  7  years,  and  to  200  i  n  any  one  year. 
In  addition,  manufacturers  making  use 
of  thi  s  provi  si  on  must  I  i  mi  t  exempted 
engi  nes  to  a  si  ngl  e  engi  ne  fami  I  y  (or  to 
a  single  manufacturer  for  engines  rated 
under  37  kW)  in  each  power  category. 
These  restri ctions  are  considered 
necessary  to  mai  ntai  n  the  i  ntent  of  thi s 
provi  si  on— hel  pi  ng  smal  I  businesses 
with  limited  product  offerings— rather 
than  giving  bigger  exemption 
al  I  owances  for  larger  OEMs  who  can 
effectively  use  the  percent-of- 
production  provisions. 

3.  Existing  Inventory  Allowance  and 
Replacement  Engines 

The  Ti  er  1  rul  e  for  engi  nes  rated  at  or 
above  37  kW  included  a  provision  for 
OEMs  to  continue  to  use  uncertified 
engi  nes  bui  It  pri  or  to  the  effective  date 
of  Tier  1  standards,  until  uncertified 
engi  ne  i  nventori  es  are  depi  eted .  1 1  al  so 
prohibited  purposeful  stockpi I i ng  of 
uncertified  engines.  ERA  is  extending 
this  provision  to  theTier  1-to-Tier  2  and 
T i  er  2-to-T i  er  3  transi  ti  ons,  as  wel  I  as  to 
the  under  37  kW  engines.  The  existing 
provision  that  provides  an  exception  to 
theTier  1  compliance  regulations  for 
the  sal  e  of  repi  acement  engi  nes  i  s  al  so 
being  extended  to  engines  covered  by 
thisaction.  In  extending  this  provision, 
the  Agency  is  requiring  that  engines 
bui  It  to  replace  certified  engines  be 
identical  in  all  material  respects  to  an 
engineof  a  previously  certified 
confi  gu  rati  on  that  i  s  of  the  same  or  I  ater 
model  year  as  the  engi  ne  bei  ng  repI  aced . 
The  term  "identical  in  all  material 


respects"  allows  for  mi  nor  differences 
that  would  not  reasonably  be  expected 
to  affect  emissions. 

4.  Hardship  Relief  Provision 

E  PA  i  s  provi  d  i  ng  a  safety  val  ve 
provision  whereby  an  OEM  that  does 
not  make  its  own  engines  could  obtain 
limited  additional  relief  by  providing 
evi  dence  that,  despi  te  i  ts  best  efforts,  i  t 
cannot  meet  the  i  mpl  ementati  on  dates, 
even  with  the  OEM  transition  program 
provisions  outlined  above.  Such  a 
situation  might  occur  if  an  engine 
supplier  without  a  major  business 
i  nterest  i  n  the  OEM  were  to  change  or 
drop  an  engi  ne  model  very  late  i  n  the 
implementation  process.  This  concept 
was  put  forward  for  consideration  i  n 
this  rulemaking  by  the  Small  Business 
Advocacy  Review  Panel  convened 
under  SBREFA,  as  a  means  of 
addressing  small  business  concerns. 
Comments  received  on  the  proposal, 
however,  have  convi  need  the  Agency 
that  these  concerns  are  not  I  i  mi  ted  to 
small  businesses. 

Appeals  for  hardship  relief  must  be 
made  in  writing,  must  be  submitted 
before  the  earl  i  est  date  of 
noncompliance,  must  include  evi  dence 
that  failure  to  comply  was  not  the  fault 
of  the  OEM  (such  as  a  supply  contract 
broken  by  the  engi  ne  suppi  ier),  and 
must  i  ncl  ude  evi  dence  that  serious 
economic  hardship  to  the  company  will 
result  if  relief  is  not  granted.  The 
Agency  intends  work  with  the  applicant 
to  ensure  that  all  other  remedies 
available  under  the fl exi bility 
provi  si  ons  are  exhausted  before  grant!  ng 
additional  relief,  and  would  limitthe 
period  of  rel  ief  to  no  more  than  one 
year.  Furthermore,  applications  for 
hardshi  p  rel  i  ef  wi  1 1  onl  y  be  accepted 
du  ri  ng  the  fi  rst  year  after  the  effect!  ve 
date  of  an  appi  i  cabi  e  new  emi  ssi  on 
standard. 

T 0  avoi  d  the  creati  on  of  a  sel  f- 
fulfilling  prophecy,  by  which  the  very 
existenceof  this  provision  prompts 
engine  manufacturers  to  delay  engine 
developments,  the  Agency  wishes  to 
make  clear  that  it  expects  this  provision 
to  be  rarely  used.  Each  granting  of  relief 
would  be  treated  as  a  separate 
agreement  with  no  prior  guarantee  of 
success,  and  with  the  inclusion  of 
measures,  agreed  to  in  writing  by  the 
OEM,  for  recovering  the  lost 
environmental  benefit. 

5.  Enforcement  and  Recordkeeping 
Requirements 

Engine  manufacturers  will  be  all  owed 
to  continue  to  build  and  sell  the  engi  nes 
needed  to  meet  the  market  demand 
created  by  the  OEM  transition  program, 
provided  they  receive  written  assurance 


from  the  engi  ne  purchasers  that  such 
engi  nes  are  bei  ng  procured  for  this 
purpose.  Engine  manufacturers  who 
participate  in  this  program  will  be 
requir^  to  annually  provide 
information  on  the  number  of  such 
engi  nes  produced  and  on  who  they  are 
provided  to,  in  order  to  help  ERA 
prevent  abuse  of  the  program. 

OEMs  choosi ng  to  take  advantage  of 
the  allowances  must:  (1)  keep  records  of 
the  production  of  all  pieces  of 
equipment  excepted  under  the 
al  I  owance  provi  si  ons  for  at  I  east  two 
full  years  after  the  fi  nal  year  in  which 
al  I  owances  are  aval  I  abl  e  for  each  power 
category;  (2)  include  in  such  records  the 
serial  and  model  numbers  and  dates  of 
production  of  equipment  and  installed 
engines,  rated  power  of  each  engine, 
and  the  calculations  used  to  verify  that 
the  al  I  owances  have  not  been  exceeded 
i  n  each  power  category;  and  (3)  make 
these  records  availableto  the  Agency 
upon  request.  The  Agency  intends  to 
conduct  only  limited  audits  of  these 
records,  and  expects  that  scrub  ny  by  the 
OEMs  of  their  competitors'  products 
will  help  identify  potential  candidates 
for  audits. 

Secondary  manufacturers  who  modify 
or  relabel  and  resell  new  equipment 
already  introduced  into  commerce 
would  be  subject  to  the  regulations  in 
the  same  way  as  i  ndependent  deal  ers 
and  distributors.  These  regulations 
primarily  concern  tampering.  ERA'S 
desire  to  limitthe  number  of  machines 
using  noncomplying  engines  is  therefore 
satisfied  by  regulation  of  the  original 
equipment  manufacturers  who  install 
the  engi  ne  i  nto  the  machi  ne,  such  that 
the  secondary  manufacturers  do  not 
need  exemption  allowances.  They  may 
sell  as  many  machines  with 
noncomplying  engines  as  they  are 
I  egal  I  y  abl  e  to  obtai  n . 

All  entities  that  are  under  the  control 
of  a  common  entity,  and  that  meet  the 
definition  of  anonroad  vehicleor 
nonroad  equipment  manufacturer,  must 
be  considered  together  for  the  purposes 
of  applying  exemption  allowances.  This 
provi  des  certai  n  benefits  for  the  purpose 
of  pool  i  ng  exempt!  ons  but  al  so 
precludes  the  abuse  of  the  smal  I  volume 
all  owances  that  would  exist  if 
companies  could  treat  each  operating 
unit  as  a  separate  OEM . 

ERA  recognizes  that  the  OEM 
transition  program  may  involve  a 
certai  n  amou  nt  of  compi  exi  ty  and 
administrative  burden  that  was  not 
present  for  OEMs  under  theTier  1  rule, 
which  limited  the  compliance  options 
for  OEMs.  However,  this  program  is 
entirely  voluntary  and  manufacturers 
wi  shi  ng  to  i  mpl  ement  the  new 
standards  i  n  the  same  manner  as  for  the 
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Tier  1  regulations  are  free  to  do  so.  The 
Agency  i  ntends  to  develop  guidance  to 
assi  St  OEM  s  i  n  taki  ng  advantage  of  these 
provisions,  but  also  intends  to  fully 
enforce  the  regulations  in  order  to 
ensure  a  fai  r  i  mpl  ementati  on  process 
that  achi  eves  the  envi  ronmental  benefit 
sought  in  setting  new  standards. 

F.  Flexibility  for  Post-Manufacture 
Marinizers 

Post-manufacture  mari  nizers  (PM  M  s) 
produce  mari ne  engi nes  by  modifying 
engi  nes  purchased  from  other 
manufacturers.  They  are  therefore 
subject  to  both  the  engi  ne 
manufacturer's  concern  about  certifying 
engi  nes  to  the  standards  and  the  OEM 's 
concern  about  ti  mely  dei  i  very  of 
redesigned  engi  nes  from  their  engine 
suppliers. 

EPA  recogni  zes  that  the  potenti al 
u  navai  I  abi  I  i  ty  of  certi  f i  ed  base  engi  nes 
may  make  it  difficult  for  PM  Ms  to 
comply  with  the  proposed  emission 
control  program,  si  nee  they  may  not  be 
abi  e  to  obtai  n  base  engi  nes  i  n  ti  me  to 
adjust  their  marinization  process, 
especial  ly  consi deri  ng  that  most  of  the 
mari  ne  engi  nes  affect^  by  thi  s  rul  e  are 
subject  to  standards  beginning  in  1999. 
Baski  on  these  concerns,  EPA  has 
determi  ned  that  the  proposed  emi  ssi  on 
standards  would  not  be  feasible  for 
PM  M  s  who  produce  mari  ne  engi  nes 
under  37  kW  without  some  flexibility 
provi  si  ons  beyond  those  avai  I  abi  e  i  n  the 
ABT  program.  As  a  result  EPA  is 
finalizing  two  additional  flexibility 
provi  si  ons  for  PM  Ms. 

First,  the  OEM  flexibility  provisions 
discussed  above  are  bei  ng  extended  to 
PM  Ms,  as  proposed.  Second,  provided 
they  inform  EPA  in  writing  before  the 
date  Tier  1  standards  would  take  effect, 
PM  M  s  may  elect  to  delay  the  effective 
dates  appi  i cable  to  mari  ne  engi  nes 
under  37  kW  for  one  year,  instead  of 
using  the  OEM  flexibility  provisions. 

PM  M  s  may  not  take  advantage  of  both 
the  delayed  effective  date  provision  and 
the  OEM  flexibility  provisions. 

Although  it  provides  a  substantial 
boost  i  n  certai  nty  to  PM  M  s,  the  opti  onal 
1-year  del  ay  provi  si  on  w  i  1 1  have  a  very 
small  environmental  impact.  This  is 
because:  (1)  the  mari  ne  engi  nes  under 
37  kW  produced  by  PM  M  s  are  a  very 
small  part  of  the  total  nonroad  diesel 
engine  production,  (2)  these  engi  nes 
produce  relatively  low  emissions  due  to 
their  small  size  and  low  usage 
characteristics,  and  (3)  the  total  number 
of  engi  nes  potenti  al  I  y  exempted  under 
this  flexibility  provision  is  not  much 
greater  than  that  possi  ble  under  the 
exempt!  on  al  I  owance  provi  si  ons. 


G.  Control  of  Crankcase  Ennissions 

Crankcase  gases  are  those  exhaust 
gases  that  di  scharge  (bl  owby)  i  nto  the 
crankcase  vi  a  the  cl  earance  between  the 
pi  ston  and  the  cyl  i  nder  wal  I .  On  most 
engines  (those  engines  with  open 
crankcases),  these  gases  eventual  ly 
escape  from  the  crankcase  i  nto  the 
atmosphere.  Some  manufacturers 
produce  engi  nes  that  route  crankcase 
vapors  to  the  ai  r  i  ntake  system  of  the 
equipment;  such  a  design  is  called  a 
clos^  crankcase.  This  method,  also 
cal  I  ed  posi  ti  ve  crankcase  venti  I  ati  on, 
recirculates  blowby  gases  through  a 
val  ve  back  to  the  i  ntake  mani  fol  d  to  be 
burned  in  the  combustion  chamber. ^ 

Since  1985,  closed  crankcases  have 
been  required  in  naturally  aspirated 
(non-turbocharged)  highway  diesel 
engines  (45  FR  4136,  january  21,  1980). 
T urbocharged  engines  have  not  been 
required  to  have  crankcase  emission 
controls  due  to  concerns  related  to 
probi  ems  associ  ated  w  i  th  the  d  u  rabi  I  i  ty 
and  effectiveness  of  turbocharger  and 
aftercool er  components  which  can  be 
affected  by  recycl  i  ng  gases  contai  ni  ng 
parti  cul  ate  matter  and  corrosive  gases. 
EPA  is  extending  the  closed  crankcase 
requirement  to  nonroad  engines, 
including  the  exemption  for 
turbocharged  diesel  engines.  Many 
naturally  aspirated  nonroad  engines  are 
already  equipped  with  this  technology; 
for  those  nonroad  engi  ne  model  s  sti  1 1 
manufactured  with  open  crankcases, 

EPA  expects  that  closed-crankcase 
technol ogy  will  be readi ly  transferabi e. 
EPA  has  i  ncl  uded  the  cost  of  cl  osi  ng 
crankcases  i  n  the  analysis  of  the  costs  of 
complying  with  the  new  standards.  EPA 
had  originally  proposed  to  apply  the 
cl osed  crankcase  requi  rement  to  some 
Tier  1  engines,  but  has  now  decided  to 
apply  it  only  Tier  2  and  later  naturally 
aspi  rated  engi  nes  because  of  I  ead-ti  me 
concerns.  Thi  s  del  ay  wi  1 1  not  have  a 
major  envi  ronmental  i  mpact  because  it 
i  s  short,  d  i  rected  at  a  smal  I  segment  of 
the  engi  ne  market,  and  confi  ned  to  a 
mi  nor  emi  ssi  on  sou  rce  rel  ati  ve  to 
exhaust  emissions. 

EPA  will  also  allow  manufacturers  to 
comply  with  this  requirement  by 
routi  ng  the  crankcase  emi  ssi  ons  i  nto  the 
exhaust.  Manufacturers  choosing  this 
option  would  effectively  be  required  to 
reduce  their  engine-out  exhaust 
emissions  further  than  other 
manufacturers  that  choose  to  route  the 
crankcase  emissions  into  the  engine 
i  ntake.  1 1  i  s  i  mportant  to  note  that  thi  s 
optional  approach  will  requi  re  that  the 
engine(and  equipment)  be  designed  so 
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that  the  routing  would  occur  under  all 
in-use  conditions.  Manufacturers  using 
this  approach  will  be  required  to  modify 
thei  r  deterioration  factors  to  account  for 
i  ncreases  over  ti  me  i  n  crankcase 
emissions.  EPA  will  also  consider  using 
thi  s  approach  i  n  the  future  for 
control  I  i  ng  crankcase  emi  ssi  ons  from 
turbocharged  engines,  which  are 
currently  uncontrolled.  The  advantage 
of  this  approach  is  that  allows 
manufacturers  the  flexibility  to  either 
route  crankcase  emissions  into  the 
engi  ne  i  ntake,  thereby  combust!  ng  the 
crankcase  emissions  of  hydrocarbons 
and  CO,  or  to  route  the  emi  ssi  ons  i  nto 
the  exhaust  (where  they  would  be 
measured  as  part  of  the  exhaust 
emissions)  and  to  reduce  the  total 
exhaust  emissions  using  other  means. 

H.  Control  ofSnnoke 

I.  Standards  and  Procedures 

In  1994,  EPA  finalized  smoke 
standards  for  nonroad  diesel  engines 
rated  at  or  above  37  kW.  The  specified 
measurement  method  and  calculations 
are  from  40  CFR  Part  86,  Subpart  I, 
which  was  developed  for  highway 
engines.  EPA  is  making  no  major 
changes  to  the  smoke  emi  ssi  on 
standards  and  procedures  currently  in 
place. 

EPA  is  extending  the  smoke  standards 
to  diesel  engines  rated  under  37  kW, 
bri  ngi  ng  these  engi  nes  under  the  same 
regulatory  framework  as  the  larger 
engi  nes.  Whi  le  these  new  standards  may 
lead  to  lower  smoke  levels  from  some 
engi  nes,  the  pri  nd  pal  i  ntent  of  sett!  ng 
standards  i s  to  prevent  i  ncreased  I  evel  s 
of  smoke  as  engi  nes  are  redesi  gned  to 
comply  with  Tier  2  and  Tier  3  standards 
for  gaseous  and  parti  cul  ate  emi  ssi  ons. 
The  same  numerical  standards  apply  to 
the  smal  I  engines.  With  minor 
exceptions,  the  same  procedure, 
equipment,  and  calculation  methods  are 
al  so  sped  fi  ed  for  these  engi  nes. 

In  applying  the  smoke  standards  and 
procedures  to  engines  rated  under  37 
kW,  EPA  has  chosen  to  exempt  one- 
cyl  i  nder  engi  nes.  EPA  bei  i  eves  that 
operati  on  and  testi  ng  of  these  engi  nes  i  s 
uniquein  ways  that  would  need  to  be 
addressed  before  appi  yi  ng  smoke 
standards.  For  example,  one-cylinder 
engi  nes  operati  ng  on  the  specified  test 
procedure  produce  puffs  of  smoke  that 
may  make  the  smoke  measurement 
errati c.  EPA  is  therefore  postponi ng  the 
regulation  of  smoke  from  these  one- 
cyl  i  nder  engi  nes  unti  I  a  I  ater 
rulemaking.  TheAgency  believes  the  air 
qual  ity  i  mpact  of  thi  s  postponement 
will  be  minimal  because  the  large 
majority  of  one-cylinder  diesel  engines 
are  used  in  generator  sets  and  other 
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steady-state  applications,  which  rarely 
experience  acceleration  modes— the 
principal  focus  of  smoke  standards.  In  a 
similar  manner,  because  two-cylinder 
engi  nes  operati ng  on  the  specified  test 
procedure  may  also  produce  puffs  of 
smoke  that  would  make  the  smoke 
measurement  erratic,  though  to  a  lesser 
degree  than  single-cylinder  engines, 

ERA  will  permit  manufacturers  the 
opti  on  of  testi  ng  two-cyl  i  nder  engi  nes 
with  a  preconditioned  muffler  of  the 
type  used  in  the  field.  Such  an  engine 
confi  gu  rati  on  i  s  the  same  as  that  fou  nd 
in  use,  and  thus  will  ensure  meaningful 
control  of  in-use  smoke,  even  though 
instantaneous  smoke  emissions  may  be 
flattened  out  somewhat,  resulting  in 
potent!  al  I  y  red  u  ced  I  evel  s  of  measu  red 
smoke.  Engines  with  more  than  two 
cyl  i  nders  wi  1 1  conti  nue  to  be  tested 
without  a  muffler,  which  is  a  "worst 
case"  condition. 

ERA  is  also  slightly  modi  tying  the 
exhaust  pi pediameter  specifications 
found  in  40  CFR  Part  86,  Subpart  I.  The 
previous  specifications  called  for  a  2 
inch  (5  centimeters  (cm))  inside 
di  ameter  exhaust  pi  pe  for  testi  ng  any 
engine  rated  under  101  horsepower  (hp) 
maximum  (75  kW),  and  a  5  inch  (13  cm) 
i  nsi  de  di  ameter  exhaust  pi  pe  for  the 
testi  ng  any  engi  ne  with  a  rated  power  of 
301  hp  (225  kW)  or  greater.  In  this 
action,  the  Agency  is  specifying  that 
engines  rated  between  50  and  100  hp 
(37  and  75  kW)  be  tested  with  a  2  inch 
(5  cm)  insidediameter  exhaust  pipe, 
whileengines  rated  under  50  hp  (37 
kW)  should  be  tested  with  an  exhaust 
pipe  of  1.5  inches  (3.8  cm).  EPA  is  also 
speci  fyi  ng  that  all  engi  nes  rated  over 
500  hp  (373  kW)  should  be  tested  with 
an  exhaust  pipe  of  6  inches  (15.2  cm). 

EPA  is  not  establishing  smoke 
requirements  for  propulsion  marine 
diesel  engines  rated  under  37  kW.  EPA 
has  concluded  that  the  existing  smoke 
test  procedures  are  not  appropriate  for 
small  propulsion  mari  ne  engi  nes.  The 
Agency  bel  ieves  that  the  smal  I 
environmental  risks  associated  with 
smoke  emissions  from  such  engi  nes  do 
not  justify  the  creation  of  special  smoke 
test  proc^ures  for  them  at  thi s  ti  me. 

EPA  expects  to  reconsider  this  issue  in 
the  future  at  the  same  ti  me  that  it 
reconsiders  other  smoke  issues.  Finally, 
EPA  is  dropping  smoke  requirements  for 
constant  speed  engines  until  a  smoke 
test  becomes  aval  I  abl  e  for  these  engi  nes, 
because  the  current  smoke  test  cannot 
effectively  be  performed  on  them.  The 
Agency  believes  the  air  quality  impact 
will  be  minimal  because  these  engi  nes 
do  not  often  experi  ence  accel  erati  on 
modes,  which  are  the  principal  focus  of 
smoke  standards. 


2.  Future  Reconsideration  of  Smoke 
Issues 

An  International  Standards 
Organization  committee  (ISO  TC70/ 
SC8/WG1)  has  been  developing  a  smoke 
test  procedure  specifically  for  nonroad 
engines.  The  EPA  and  regulated 
industry  recognize  the  value  of 
harmonized  test  procedures  and 
standards  limits.  However,  this  ISO 
procedure  has  not  been  finalized  and 
thus  is  not  included  in  this  rulemaking. 
EPA  has  analyzed  the  draft  ISO 
procedure (8178-9)  and  concluded  that 
most  of  its  elements  would  be 
appropri  ate  for  adoption.  Thus,  the 
Agency  expects  that  it  will  adopt  the 
ISO  smoke  measurement  procedure  after 
it  isfinalized.  Atthattime  EPA  may 
al  so  reconsi  der  the  i  ssues  rel  ated  to  the 
use  of  mufflers,  single-cylinder  and  two- 
cyl  i  nder  engi  nes,  constant  speed 
engines,  mari  ne  engi  nes  and  standard 
exhaust  pi  pe  di  ameters.  It  i  s  i  mportant 
to  note  that  the  ISO  8178-9  smoke 
emissi ons  test  procedure  i s  very 
different  from  the  procedure  specified 
in  Subpart  I  of  Part  86.  As  a 
consequence ,  if  EPA  adopts  the  ISO 
8178-9  procedure,  then  it  will  also  need 
to  revise  the  numerical  limit  values  to 
be  associated  with  the  ISO  procedure. 
EPA  bel  i  eves  the  appropri  ate  numeri  cal 
standard  that  should  be  associated  with 
ISO  8178-9  peak  measurements  is  likely 
to  be  with!  n  the  range  of  20  to  30 
percent  opacity.  It  is  i  mportant  to  note, 
however,  that  this  is  only  a  preliminary 
esti  mate. 

EPA  also  expects  to  give  future 
consideration  to  the  need  for  an  in-use 
smoke  test.  Some  state  governments 
have  expressed  a  desi  re  for  a  smoke 
regulatory  program  that  would  enable 
them  to  test  i  n-use  nonroad  engi  nes  i  n 
a  manner  that  would  permit  action 
against  gross  emitters  of  smoke.  The 
main  elements  of  such  a  program  would 
be  a  certi  f i  cati  on  smoke  requ  i  rement  for 
new  engines,  EPA  guidance  for  state  in- 
use  smoke  control  programs  (including 
an  i  n-use  smoke  test  procedure  and 
accompanying  limit  values),  and  a 
means  by  whi  ch  the  data  from  the  two 
programs  could  be  related.  The  current 
smoke  test  procedure  from  Part  86, 
Subpart  I,  does  not  provide  data 
comparabi  e  to  the  most  practi cal  i  n-use 
smoke  test  procedure  (a  snap 
acceleration  with  measured  opacity). 
Based  on  the  current  draft  ISO  8178-9 
certification  smoke  test  procedure,  EPA 
believes  the  future  ISO  test  will  provide 
the  desi  red  linkage. 


/.  Voluntary  Low-Emitting  Engne 
Program 

Offi  ci  al  s  represent!  ng  certai  n  ci  ti  es, 
states,  or  regi  ons  i  n  the  U  .S.  have 
expressed  i  nterest  i  n  devel  opi  ng 
incentive  programs  to  encourage  the  use 
of  engi  nes  that  go  beyond  federal 
emission  standards.  EPA  also  would 
I  i  ke  to  encourage  manufacturers  to 
i  ni  ti  ate  demonstrati  on  projects  to  prove 
out  these  technologies  in  areas  where 
there  is  a  particular  need  for  superior 
emission  controls.  EPA  is  therefore 
fi  nal  i  zi  ng  a  set  of  vol  untary  standards 
that  may  be  used  to  earn  a  designation 
as  a  "Blue  Sky  Series"  low -emitting 
engine.  The  program,  if  successful,  will 
lead  to  the  introduction  and  more 
wi  despread  use  of  these  I  ow-emi  ssi  on 
technologies.  Possible  incentives  to 
encourage  production  of  these  engi  nes 
are  described  below. 

Central  to  the  purpose  of  the 
voluntary  standards  is  the  need  to 
demonstrate  superior  control  of 
particulate  emissions.  Because  of  the 
sensitivity  of  particulate  emissions  to 
test  cycl  es,  as  descri  bed  i  n  Secti  on  1 1 1 , 
testi  ng  on  a  transi  ent  cycl  e  i  s  an 
i  mportant  el  ement  of  the  program  for 
Blue  Sky  Series  engi  nes.  EPA  has  begun 
work  toward  devel  opi  ng  transi  ent  test 
cycles  for  nonroad  equipment,  but  there 
is  not  yet  any  establish^  or  proven 
nonroad  transient  cycle.  The  highway 
test  cycle,  whi  le  not  developed  for 
nonroad  engi  ne  operati  on,  would  result 
i  n  a  si  gni  fi  cant  degree  of  control  for 
nonroad  equipment.  EPA  has  therefore 
specified  the  highway  transi  ent  test 
cycl  e  to  eval  uate  emi  ssi  on  I  evel  s 
relative  to  the  voluntary  standards.  If 
EPA  adopts  a  transi  ent  test  for  certify!  ng 
nonroad  engines  in  the  future,  the 
Agency  will  accordingly  re-evaluate  the 
test  cycle  and  standards  for  Bl  ue  Sky 
Seri  es  engi  nes. 

To  best  align  with  future  emission 
standards.  Tier  3  emission  levels,  where 
applicable,  were  chosen  as  the  best  level 
for  defining  Blue  Sky  Series  engines. 
This  represents  a  reduction  of 
approximately  40  percent  beyond  the 
Tier  2  NMHC  -l-NOx  levels.  For  PM 
emissions  and  for  engines  with  noTier 
3  standards,  a  calculated  level 
corresponding  to  a  40  percent  reduction 
beyond  Tier  2  levels  will  be  used  to 
qual  ify  as  a  Bl  ue  Sky  Seri  es  engi  ne  (see 
Tables). 


Table  3.— Voluntary  Emission 
Standards  in  g/kW-hr  (g/hp-hr) 


Rated  brake 
power  (kW) 

NMHC+NOx 

PM 

kW<8  . 

4.6 

0.48 

(3.4) 

(0.36) 

56982 


Federal  Register/ Vol.  63,  No.  205/ Friday,  October  23,  1998/ Rules  and  Regulations 


Table  3.— Voluntary  Emission 

Standards  in  g/kW-hr  (g/hp- 
HR) — Continued 


Rated  brake 
power  (kW) 

NMHC+NOx 

PM 

8<kW<19  . 

4.5 

0.48 

(3.4) 

(0.36) 

19<kW<37  . 

4.5 

0.36 

(3.4) 

(0.27) 

37<kW<75  . 

4.7 

0.24 

(3.5) 

(0.18) 

75<kW<130  . 

4.0 

0.18 

(3.0) 

(0.13) 

130<kW<560  . 

4.0 

0.12 

(3.0) 

(0.09) 

kW>560  . 

3.8 

0.12 

(2.8) 

(0.09) 

Blue  Sky  Seri es  engi nes  need  to  meet 
all  the  requirements  that  would 
otherwise  be  applicable  to  Tier  2 
engines.  This  wouid  inciudealiowabie 
maintenance,  warranty,  useful  life, 
rebuild,  and  deterioration  factor 
provisions.  Manufacturers  must 
demonstrate  compliance  with  the  CO 
standard  by  compari  ng  the  emi  ssi  on 
ieveis  generated  on  the  highway  test 
cycle  with  the  numerical  value  of  the 
CO  standard  for  the  appi  i  cabi  e  ti  er  of 
nonroad  engi  nes  for  that  model  year. 
Manufacturers  must  also  demonstrate 
compliance  with  applicable  smoke 
standards. 

Repeat!  ng  the  certi  f i  cati  on  process  to 
develop  and  submit  test  data  to  make  a 
highway  engine  aval  I  able  for  nonroad 
use  adds  a  significant  hurdle  to  engines 
expected  to  sel  I  i  n  I  ow  vol  umes  for 
nonroad  applications.  Under  the  Blue 
Sky  Seri  es  engi  ne  program, 
manufacturers  with  highway-certified 
engines  may  waive  the  testing 
requi  rements  for  obtai  ni ng  nonroad 
certification.  This  includes  the  need  to 
comply  with  the  provisions  related  to 
the  d  u  rabi  I  i  ty  of  emi  ssi  on  control  s.  E  PA , 
however,  needs  to  ensure  that  engi  ne 
desi  gns  are  not  tai  I ored  to  the  transi  ent 
cycle  with  much  higher  emissions  on  a 
steady-state  cycle.  T o  accommodate 
this,  EPA  retainstheability  to  conduct 
i  n-use  testi  ng  to  veri  fy  that  engi  nes  are 
operati  ng  i  n  steady-state  modes  with 
su  bstanti  al  I  y  the  same  I  evel  of  emi  ssi  on 
control.  EPA  will  therefore  requi  re  that 
NOx  and  PM  emissions  be  no  more  than 
20  percent  higher  on  the  appropriate 
nonroad  steady-state  test  cycl  e 
compared  with  the  highway  test  cycle. 
This  is  intended  to  provide  relief  for 
development  testing  needed  to  protect 
against  in-use  liability,  while  preventing 
any  active  strategies  designed 
speci  fi  cal  I  y  for  the  transi  ent  test  cycl  e  at 
the  expense  of  control  I  i  ng  emi  ssi  ons 
during  steady-state  operati  on.  For 
eval  uation  of  the  performance  of  one  of 


these  engi  nes  i  n  steady-state  operati  on 
at  any  point  in  an  engine's  us^ul  life, 
the  Agency  intends  to  conduct  paired 
data  generated  on  both  the  appropriate 
steady-state  test  cycl  e  and  the  hi  ghway 
transient  test  cycle. 

The  Blue  Sky  Seri  es  program  begins 
immediately  upon  promulgation  and 
conti  nues  through  the  2004  model  year. 
EPA  will  eval uate  the  program  to 
determine  if  it  should  be  continued  for 
2005  and  later  engines,  and  if  so,  what 
changes  are  needed  to  refi  ect  the 
transition  to  Tier  3  emission  standards. 
This  evaluation  will  be  considered  as 
part  of  the  2001  feasibility  review.  The 
experi  ence  gai  ned  with  these  engi  nes 
and  the  Tier  3  resolution  of  certification 
test  cycl  es  and  PM  standards  will  factor 
into  this  evaluation. 

The  Agency  sees  substantial  potential 
for  users  and  state  and  local 
governments  to  estabi  i  sh  these  i  ncenti  ve 
programs.  For  example,  the  i ncreasi ng 
pubi  ic  concern  about  the  effects  of 
diesel  engine  emi  ssi  ons  on  health  raises 
the  possi  bi  I  i  ty  that  some  construct! on 
companies  will  purchase  Blue  Sky 
Series  engi  nes  to  protect  its  workers  or 
the  public  from  localized  emissions, 
especi  al  I  y  i  f  benef  i  ts  can  al  so  be  gai  ned 
in  employee  or  public  relations,  such  as 
with  highly  visible  projects  in  polluted 
city  centers.  Similarly,  a  mining 
company  cou  I  d  sel  ect  these  I  ow- 
emitting  engi  nes  for  underground 
applications  to  minimize  miners' 
exposure  to  exhaust  pollutants.  A  state 
or  I  ocal  government  may  be  abl e  to  add 
i  ncenti  ves  for  compani  es  committi  ng  to 
rely  on  Blue  Sky  Series  engines  in 
contract  bidding  on  publicly  funded 
construction  projects  in  nonattainment 
areas.  Some  farmers  may  be  wi  1 1  i  ng  to 
pay  more  for  equipment  with  the 
cl  eaner  engi  nes  to  I  ower  thei  r  f i  el  d 
exposure  to  engi  ne  exhaust  pol  I  utants. 

I  n  some  of  these  appI  i  cati  ons, 
al  ternati  ve  fuel  s  may  be  read  i  I  y 
aval  I  abl  e,  possi  bly  even  provi  di  ng  a  cost 
savings  compared  to  diesel  fuel. 

The  Agency  is  concerned  that 
i  ncenti  ve  programs  not  I  ead  to  a  net 
detri  ment  to  the  envi  ronment  through 
the  double-counting  of  benefits.  Also, 
manufacturers  have  i  ndi  cated  that  the 
potent!  al  to  parti  ci  pate  i  n  an  averagi  ng, 
banking,  and  trading  program  would  not 
be  an  i  mportant  factor  I eadi  ng  to  the 
development  of  BI  ue  Sky  Series  engi  nes. 
EPA  has  therefore  concluded  that 
manufacturers  choosi  ng  to  sel  I  an 
engine  with  the  Blue  Sky  Series 
desi  gnati  on  wi  1 1  not  generate  averagi  ng, 
banking,  and  trading  credits  for 
demonstrating  compliance  with  EPA 
programs.  Other  groups  are  then  free  to 
design  credit  programs  without  concern 
for  any  double-counting  or  other 


unintended  effect  of  overlapping 
programs. 

J.  Technical  Amendments 

Thisfinal  rule  contains  technical 
amendments  to  the  certification  and 
emission  test  procedures  previously 
adopted  for  nonroad  diesel  engines  (40 
CFR  Part  89).  The  most  significant 
changes  are  highlighted  here;  a 
complete  description  of  the  technical 
amendments  isdetailed  in  a 
memorandum  to  the  docket.'^ 

EPA  is  adding  definitions  of  rated 
speed  and  intermediate  speed.  Rated 
speed  is  defined  as  the  maxi  mum  full 
load  speed  for  governed  engines  and 
speed  of  maximum  horsepower  for 
ungoverned  engines.  The  definition  for 
intermediate  speed  was  based  on  peak 
torque  speed  and  limits  intermediate 
spe^  to  60  to  75  percent  of  rated  speed. 
The  maximum  full  load  speed  is  the 
highest  speed  with  an  advertised  power 
greater  than  zero.  EPA  i s  I i  nki  ng  ful  I 
load  governed  speed  to  advertisements 
at  this  time  si  nee  no  adequate  language 
has  been  developed  that  mathematically 
defines  full  load  governed  speed  asa 
point  on  the  torque  or  power  curve. 
Power  curves  in  manufacturer's 
advert!  sements  typi  cal  I  y  end  at  the 
governed  speed.  EPA  believes  that 
manufacturers  wi  1 1  conti  nue  to  advert!  se 
the  ful  I  rangeof  power  of  its  engine. 
Manufacturers  would  therefore  not  set 
rated  speed  at  I  ess  than  ful  I  I  oad 
governed  speed.  It  is  unlikely  that 
manufacturers  wi  1 1  advert!  se  powers 
beyond  the  ful  I  load  governed  speed, 
since  a  manufacturer  cannot  guarantee 
power  beyond  this  point.  EPA  is 
applying  the  new  definitions  toTier  1, 
as  well  as  Tier  2  and  3  programs. 
However,  to  avoid  unnecessarily 
burdensome  recertification,  EPA  is  not 
requi  ri  ng  manufacturers  to  use  the  new 
definitions  for  Tier  1  engines  certified 
prior  to  january  1, 1999.  Engine  families 
that  are  certifi^  prior  to  january  1,  1999 
may  carry  over  certification  under  the 
old  definitions  into  subsequentTier  1 
model  years.  All  Tier  2  engines  must 
meet  the  defi  nitions  for  rated  and 
i  ntermedi  ate  speeds. 

Engines  are  grouped  into  families  that 
are  expected  to  have  si  mi  I  ar  emi  ssi  ons 
characteristics  throughout  their  useful 
lives.  EPA's  regulations  list  a  number  of 
characteristics  which  distinguish  engine 
families.  EPA  is  concerned  that  the 
phasi  ng  i  n  of  the  new  standards  by 
power  categories,  which  is  intended  as 
an  aid  to  implementation,  may  actually 
increase  manufacturers'  costs  without  a 


1°  "J usti fi  cati  on  forAmendmentsto40CFR  Part 
89,”  EPA  memorandum  from  Greg  Orehowsky  to 
Docket  A-96-40,  August  21,  1997. 
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si gni f i cant  emi ssi  ons  benefi t  i  n  the 
situation  where  an  engine  family 
marginally  straddles  a  power  category 
outpoint,  and  therefore  must  be  split. 
This  is  especiaiiy  of  concern  for  Tier  1 
engi  nes  bei  ow  37  kW  because  of  the 
short  I ead  ti  me  provi  ded  for  the 
certification  of  these  engi  nes,  and 
because  this  group  iscomprised  of  3 
rather  narrow  power  bands.  Therefore, 
ERA  is  ail  owing  the  creation  of  Tier  1 
engi  ne  fami  I  i  es  that  straddi e  the  power 
band  outpoints  at  8, 19,  and  37  kW, 
subject  to  ERA  approval .  T o  avoi  d 
potent!  a!  abuse  of  thi  s  provi  si  on  by  a 
manufacturer  attempt! ng  to  take 
advantage  of  the  I  east  stri  ngent  emi  ssi  on 
standards  applicable  to  the  engi  nes  in 
the  family,  such  grouping  will  be 
allowed  only  if:  (1)  most  of  the  engi  ne 
fami  I  y's  sa!  es  i  n  each  year  are  from 
engi  nes  with  rated  power  i  n  the  power 
band  with  which  the  engine  family  is 
certified,  and  (2)  ai!  power  ratings  in  the 
engi  ne  fami  !y  that  are  not  with!  n  the 
power  band  with  which  the  engine 
family  is  certified  are  within  10  percent 
of  one  of  the  two  power  I  eve!  s  that 
define  this  power  band.  The  limitations 
would  not  apply  if  the  emission 
standards  for  the  power  band  in  which 
the  engine  family  is  being  certified  are 
at  I  east  as  stri  ngent  as  those  of  the 
power  band  that  the  i  ncl  uded  engi  nes 
would  otherwise  be  in.  ERA  may  extend 
this  provision  beyond  Tier  1  in  afuture 
action,  but  first  wishes  to  examine  its 
effectiveness  over  time  in  providing 
sufficient  flexi bility  without  leading  to 
abuse. 

The  amendments  change  the  criteria 
for  test  engi  ne  sel  ecti  on .  Test  engi  ne 
selection  is  no  longer  based  on 
maximum  fuel  per  stroke  at  maximum 
power,  but  is  now  based  primarily  on 
the  hi  ghest  fuel  per  stroke  at  peak 
torque  and  secondarily  on  the  highest 
fuel  per  stroke  at  rated  speed. 

The  calibration  requirements  for  the 
gaseous  emission  measurement 
analyzers  are  modified  in  various  ways. 
The  requi  rements  for  measurement 
accuracy  below  fifteen  percent  of  full 
scale  are  revised  to  include  a  specific 
number  of  gas  concentrations  at  the  low 
end  of  the  calibration  curve.  Also, 
cal  i  brati  on  requ  i  rements  are  si  mpl  i  fi  ed 
to  al  I  ow  I  aboratori  es  to  cal  i  brate  only 
one  analyzer  range  and  still  ensure 
accurate  measurements.  Additional 
changes  to  cal  i  brati  on  requi  rements  for 
other  equi  pment  are  descri bed  i n  the 
Summary  and  Analysis  of  Comments 
document. 

Other  mod  i  f i  cati  ons  rel  ate  to  the  test 
sequence  and  calculation  of  emission 
results.  A  "mode"  is  defined  and  the 
procedure  for  dealing  with  void  modes 
is  included.  The  equations  used  to 


cal  cu  I  ate  emi  ssi  ons  d  u  ri  ng  raw 
sampling  are  corrected.  The 
amendments  also  correct  errors  in  the 
currently  listed  equations  and  include 
new  equati  ons  that  were  mi  stakeni y 
omitted. 

III.  2001  Review  and  Ensuring 
Emissions Controi  In  Use 

A.  2001  Review 

Over  the  next  several  years,  ERA  will 
be  actively  engaged  in  programs  to 
evaluate  technology  developments  and 
progress  toward  meeti  ng  the  new 
standards.  This  process  will  involve 
engi  ne  research  programs,  coordination 
with  theinvolv^  industries,  and  active 
interaction  with  other  stakeholders. 

This  effort  will  culminate  in  a  special 
review,  to  be  concluded  in  2001,  to 
reassess  the  appropri  ateness  of  the  Ti  er 
2  standards  for  engines  rated  under  37 
kW  and  the  Tier  3  standards  for  engines 
rated  between  37  and  560  kW.  The 
review  will  also  include  proposal  and 
adoption  of  appropri  ate  Tier  3  standards 
for  RM.  In  addition  to  reviewing 
whether  or  not  the  new  standards  are 
techno! ogi cal  ly  feasi hi e  and  otherwi se 
appropriate  under  the  Clean  Air  Act,  the 
Agency  will  exami  ne  the  need  for 
equipment  redesign  due  to  the  new 
standards  and  will  take  appropriate 
action  if  significant  adverse  i mpacts  on 
the  nonroad  equipment  industry  are 
identified. 

Before  maki ng  a  fi nal  decision  in  this 
review,  ERA  intends  to  issue  a  proposal 
and  offer  an  opportunity  for  public 
comment  on  whether  the  standards 
under  review  are  technologically 
feasi  hi  e  for  i  mpl  ementati  on  accord  i  ng  to 
the  proposed  schedule,  and  are 
otherwi  se  appropri  ate  u  nder  the  A  ct. 
Any  changes  to  certification  test 
procedures  or  Tier  3  RM  standards 
would  also  be  proposed  in  that 
document.  Following  the  close  of  the 
comment  period,  ERA  intends  to  issue 
a  final  Agency  decision  under  section 
307  of  the  Act. 

If,  based  on  the  i nformati on  collected 
for  the  2001  feasibility  review,  ERA 
finds  the  emission  standards  are  not 
appropriate  under  the  Act,  ERA  will 
propose  changes  to  the  program, 
possibly  including  adjustments  to  the 
levels  of  the  standards.  Consistent  with 
the  Statement  of  Rri  nci  pies,  the  adjusted 
standards  may  be  more  or  less  stri  ngent 
than  those  al  ready  estabi  i  shed  or  the 
schedule  could  be  adjusted.  For 
exampi  e,  progress  to  date  i  n  the  desi  gn 
of  low -emi  King  heavy-duty  highway 
diesel  engines  has  been  encouraging, 
and  ERA  believes  that  this  progress  may 
benefit  designs  of  large  nonroad  diesel 
engines  as  well,  due  to  the  many 


similarities  in  these  cl  asses  of  engi  nes. 
Therefore,  the  Agency  bei  i  eves  that  by 
2001  it  may  wel  I  be  appropriate  to 
consi  der  movi  ng  the  standards  for  equal 
to  or  greater  than  300  horsepower 
engi  nes  forward  i  n  ti  me,  and  so  expects 
to  consider  this  issue  in  the  2001 
feasi  hi  I  i  ty  revi  ew .  A  ny  change  to  the 
specified  certification  test  procedure, 
including  the  possible  adopt! on  of  a 
transi  ent  test  cycl  e,  wi  1 1  be  factored  i  nto 
the  eval  uati  on  of  the  appropri  ateness  of 
the  numerical  standards.  The  standards 
finalized  in  this  document  will  stay  in 
effect  unless  revised  by  subsequent 
rulemaking  procedure. 

The  review  may  include  other  topics 
as  well.  Some  topics  identified  in  this 
rulemaking  that  the  Agency  plans  to 
review  are  test  fuel  sulfur  specifications, 
ABT  provisions.  Blue  Sky  Series  engine 
standards,  established  technologies  for 
deterioration  factor  determinations,  and 
engine  family  designations. 

B.  Ensuring  Emissions  Control  In  Use 

Key  among  ERA  activities  directed 
toward  compi  eti  ng  the  2001  feasi  hi  I  i  ty 
review  are  those  related  to  adoption  of 
a  more  effective  RM  control  program  for 
nonroad  diesel  engines."  The 
estabi  ishment  of  a  more  effective 
program  will  be  informed  not  just  by 
progress  in  engine  designs  but  also  by 
studies  currently  being  performed  by 
the  Agency  and  by  others  on  the 
relationship  between  diesel  RM 
emissions  and  various  health  problems. 

Estabi  i  shi  ng  an  appropri  ate  test  cycl  e 
is  critical  to  the  success  of  a  more 
effective  RM  control  program.  Testing 
an  engi  ne  for  emi  ssi  ons  consi  sts  of 
exercising  it  over  a  duty  cycle  of  speeds 
and  loads  using  an  engine 
dynamometer.  The  test  cycl  e  used  to 
measure  emissions  should  represent 
operation  typical  of  actual  operation  in 
the  field.  A  test  procedure  that  does  not 


11  The  current  control  program  for  PM  and  all 
other  pollutants  Includes  an  emissions  standard 
and  related  emissions  test  procedure.  For  control  of 
PM ,  as  wel  I  as  other  regulated  pol  I utants,  an  engi  ne 
may  not  be  equipped  with  a  defeat  device,  defined 
as  a  device,  system,  or  element  of  design  which 
senses  operation  outside  normal  emission  test 
conditions  and  reduces  emission  control 
effectiveness.  Including  any  auxiliary  emission 
control  devi  ce  (A  ECD)  that  reduces  the 
effectiveness  of  the  emission  control  system  under 
conditions  which  may  reasonably  be  expected  to  be 
encountered  In  normal  operation  and  use  uni  ess  the 
conditions  are  Included  In  the  test  procedure  (40 
CFR  89.107).  Manufacturers  must  providea  detailed 
descri  pti  on  of  al  I  auxi  1 1  ary  emi  ssi  ons  control 
devices  when  they  apply  for  certification  (40  CFR 
89.115(d)(2)).  The  d^eat  device  prohibition  Is 
designed  to  ensure  that  proper  control  of  emission- 
related  engine  parameters  Is  maintained  during 
engine  operation  that  Is  not  substantially 
represented  I  n  the  certi  fl  catl  on  test  cycl  e.  El  ectroni  c 
controls  may  be  considered  an  AECD,  and  subject 
to  the  defeat  device  provision. 
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adequatel y  represent  I  n-use  operati  on 
might  not  lead  to,  on  average,  the  level 
of  control  i  n  use  set  by  the  emi ssi  on 
standards.  A  test  procedure  that  does 
reflect  real  world  operating  conditions 
will  drive  engine  designers  to  deveiop 
technologies  that  achieve  i  n-use  control 
correspond!  ng  to  the  emi  ssi  on 
standards.  ERA  has  addressed  such 
concerns  i  n  the  past;  for  example,  the 
highway  heavy-duty  engine  test  cycles 
were  changed  to  address  transient 
operation  (45  FR  4136,  January  21, 

1980)  and,  more  recenti y,  ERA  has 
revised  the  test  cycle  for  light-duty 
vehicles  (61  FR  54852,  October  22, 
1996). 

ERA  has  concerns  that  the  current  test 
cycl e  does  not  adequately  refi ect 
transient  operation,  and,  therefore,  will 
not  lead  to  the  level  of  average  i  n-use 
emission  control  reflected  by  the  RM 
standard.  RM  emissions,  likeNOx 
emissions,  depend  somewhat  on  engine 
load  character! sties  that  can  be  modeled 
i  n  the  steady-state  test,  but  are  most 
sensitive  to  the  degree  of  transi  ent 
engine  operati  on.  Most  nonroad  engines 
are  used  in  appli cations  that  are  iargeiy 
transi  ent  in  nature.  Even  equipment 
such  as  pumps  and  generators,  that 
operate  mostly  at  constant  engi  ne 
speeds,  may  depart  from  steady-state 
operation  due  to  variation  in  engine 
ioads  over  time.  ERA  bel i eves  that  the 
Tier  2  RM  emission  standards,  with  the 
current  steady-state  test,  will  produce 
some  degree  of  i  n-use  emissions  control 
from  nonroad  engines,  especially  from 
engi  nes  that  typi  cal  I  y  operate  at  a 
constant  speed.  The  level  of  control 
from  the  many  nonroad  engi  nes  that 
frequently  operate  in  more  transient 
modes,  however,  is  less  certain, 
especially  in  an  engine  design  era 
involving  stringent  RM  and  NOx 
standards  and  electronic  engine 
control  s,  as  i  s  I  i  kel  y  to  be  the  case  i  n 
Tier  3.  Therefore,  ERA  is  moving 
forward  with  developing  a  transi  ent 
component  to  the  nonroad  engi  ne  test 
cycl  e  to  control  the  transi  ent  el  ement  of 
RM  emissions  generation;  this 
component  would  supplement  the 
steady-state  test. 

ERA  has  an  additional  concern  that 
goes  beyond  choosing  an  appropriate 
test  cycle.  ERA  has  observ^  at  ti  mes 
that  manufacturers  may  tai  lor  the  design 
of  thei  r  engi  nes  to  narrowl  y  meet  the 
requirements  of  the  emi  ssi  on  test.  This 
concern  applies  not  just  to  RM 
emissions  but  to  other  pollutants  such 
as  NOx  and  hydrocarbons,  as  well .  The 
current  nonroad  test  cycle,  with  a 
limited  combination  of  steady-state 
speeds  and  loads,  does  not  include 
some  of  the  operati  ng  modes  that  are 
commonly  experienced  in  the  field.  In 


fact,  any  si  ngl  e  prescri  bed  test  cycl  e, 
although  advantageous  for  test  result 
repeatability  and  predictability,  may  not 
ensure  that  engi  ne  manufacturers  desi  gn 
robust  emission  controls  that  achieve 
good  control  in  use.  This  concern  is 
i  ncreased  with  the  advent  of  el  ectroni  c 
controls,  which  greatly  increases  the 
I  evel  of  sophi  sti  cati  on  aval  I  abl  e  to 
manufacturers  in  controlling  emissions 
I  evel  s  over  the  f  u  II  range  of  engi  ne 
operation.  T o  address  this  and  other 
concerns,  in  the  Tier  1  rulemaking  ERA 
adopted  the  prohibition  on  defeat 
devices  (see footnote  11),  which  the 
Agency  intends  to  implement  for  all 
tiers  of  standards.  ERA  may  also 
su  pp I  ement  exi  sti  ng  regu  I  ati  ons  th rou gh 
changes  in  its  nonroad  diesel  engine 
program  to  better  control  in-use 
emissions,  in  a  manner  that  will  ensure 
effect!  ve  i  n-use  emi  ssi  ons  control 
without  unduly  i  ncreasi  ng 
manufacturers'  testing  burden  and 
certification  uncertainty. 

Although  the  Agency  intends  to 
establish  itsTier  3  RM  standards  and  a 
transi  ent  test  cycl  e  i  n  the  context  of  the 
2001  feasibility  review,  other  activities 
such  as  its  investigation  of  in-use 
operation  emissions,  including  possible 
regulatory  action,  may  proceed  on  an 
earlier  schedule.  The  concerns 
descri  bed  above  about  i  n-use  emi  ssi  ons 
applytothepre-Tier3aswell  as  the 
Tier  3  standards,  and  the  Agency 
bel  i eves  that  prompt  acti on  i  n  thi  s  area 
is  appropriate.  The  two  efforts  discussed 
above,  devel  opment  of  a  transi  ent  test 
cycle  for  RM  control  and  adoption  of 
supplemental  measures  to  better  control 
i  n-use  emi  ssi  ons,  have  the  same  overal  I 
focus— achieving  effective  control  of 
emissions  in  the  real  world.  As  a  result, 
the  need  for  a  separate  transient  test 
cycl  e  may  be  el  i  mi  nated  i  f  the  measu  res 
ERA  adopts  to  better  control  in-use 
emi  ssi  ons  prove  adequate  for  control  of 
RM  in  use. 

IV.  Technological  Feasibility 

The  emission  standards  final! zed  in 
this  document  apply  to  a  broad  range  of 
diesel  engines  used  in  a  wide  variety  of 
nonroad  applications.  Section  213  (a)(3) 
of  the  Clean  Air  Act  cal  Is  for  ERA  to 
estabi  i  sh  standards  that  provi de  for  the 
"greatest  degree  of  emission  reduction 
achievable  through  the  appli  cati  on  of 
technology  which  the  Administrator 
determi  nes  w  i  1 1  be  aval  I  abl  e  for  the 
engi  nes  or  vehi  cl  es  to  whi  ch  such 
standards  apply,  giving  appropriate 
consideration  to  the  cost  of  applying 
such  technology  within  the  period  of 
time  aval  I  able  to  manufacturers  and  to 
noi  se,  energy,  and  safety  factors 
associated  with  the  appli  cati  on  of  such 
technology."  ERA  has  concluded,  as 


described  in  the  Final  Rl A,  that  the  new 
standards  will  have  no  significant 
negative  effect  on  noise,  energy,  or 
safety. 

Because  the  emission  standards  for 
nonroad  diesel  engi  nes  are  based  largely 
on  the  standards  for  hi  ghway  engi  nes 
and  rel  y  on  the  eval  uati  on  of 
technologies  for  complying  with  the 
standards  for  highway  engines,  the 
discussion  of  technological  feasibility  in 
the  highway  engine  rulemaki ng  is 
central  to  support!  ng  the  feasi  bi  I  ity  of 
the  new  standards  for  nonroad  engines. 
This  analysis  of  diesel  engine 
technologies  is  contained  in  Chapter  4 
of  the  Final  RIA  for  the  highway 
rulemaking.  This  analysis  is 
considered  and  applied  to  nonroad 
engines  in  Chapter  3  of  the  Final  RIA  for 
this  rulemaking. 

The  level  and  implementation  timing 
of  the  standards  finalized  in  this 
document  are  the  most  chal  I  engi  ng  that 
can  bejustified.  Engine  manufacturers 
will  ne^  to  use  the  aval  I  abl  e  I  ead  ti  me 
to  develop  the  necessary  emission 
control  technologies,  including  transfer 
of  technology  from  highway  engines. 
This  development  effort  will  require  not 
only  achieving  the  targeted  emission 

I  evel  s,  but  al  so  ensu  ri  ng  that  each 
engine  will  meet  all  performance  and 
emission  requirements  over  its  useful 

I I  fe.  The  emi  ssi  on  standards  cl  earl  y 
represent  major  reductions  compared 
with  current  emission  levels. 

Emission  control  technology  for  diesel 
engi  nes  i  s  i  n  a  peri  od  of  rapi  d 
devel  opment  i  n  response  to  the  range  of 
emission  standards  anticipated  for  the 
years  ahead.  This  effort  will  need  to 
conti  nue  to  meet  the  requi  rements  of 
thisfinal  rule.  However,  the  emission 
targets  are  set  i  n  the  framework  of  a  long 
lead  time  with  various  flexibility 
provisions,  which  provide 
manufacturers  the  ti  me  they  wi  1 1  need 
to  apply  emission  control  technology 
developments  to  nonroad  engines.  Also, 
the  experi  ence  gai  ned  i  n  response  to 
ERA'S  emission  standards  for  highway 
engi  nes  will  be  invaluable  in  meeting 
the  comparabi  e  requi  rements  for 
nonroad  engines.  Because  the 
technology  development  for  highway 
engi  nes  wi  1 1  to  a  I  arge  extent  constitute 
basic  research  of  diesel  engine 
combustion,  this  effort  will  also  benefit 
manufacturers  that  produce  no  highway 
engi  nes. 

On  the  basis  of  i nformati on  currently 
aval  I  abl  e,  E  RA  bel  i  eves  that  i  t  i  s  feasi  bl  e 
for  nonroad  diesel  engine  manufacturers 


i2"Final  Regulatory  Impact  Analysis:  Control  of 
Emissions  of  Air  Pollution  from  Highway  Heavy- 
Duty  Engines,"  U.S.  EPA,  September  16,  1997 
(Docket  A-95- 27). 
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to  meet  the  standards  final  I  zed  in  this 
document  within  the  specified  time 
frame,  usi  ng  combi  nations  of  the 
technological  approaches  discussed  in 
the  Final  RIA.  In  addition,  ERA  believes 
that  the  f I  exi  bi  I  i  ti  es  i  ncorporated  i  nto 
thisfinal  rule  will  permit  nonroad 
vehicle  and  equipment  manufacturers  to 
respond  to  engine  changes  in  an  orderly 
way.  For  both  industries,  ERA  expects 
that  meet!  ng  these  requi  rements  wi  1 1 
pose  a  significant  challenge.  As 
described  above,  ERA  plans  to  assess,  as 
part  of  the  2001  feasibility  review,  the 
appropriateness  of  theTier  3  standards, 
and  theTier  2  standards  for  engines 
rated  under  37  kW. 

V.  Projected  Impacts 

A.  Environmental  Impacts 

T 0  assess  the  envi  ronmental  i  mpact  of 
the  new  emission  standards,  ERA  has 
used  a  draft  version  of  the  new 
NONROAD  model,  developed  by  ERA 
for  predicting  emissions  from  nonroad 
equipment.  Chapter  5  of  the  Final  RIA 
contains  a  thorough  discussion  of  the 
methodology  used  to  project  the 
emi  ssi  on  i  nventori  es  and  emi  ssi  on 
reductions  from  nonroad  equipment 
covered  by  the  new  standards.  The 
reader  is  directed  to  the  RIA  for  more 
information  on  the  envi  ronmental 
impact  of  thisfinal  rule. 

The  amount  of  growth  experi  enced  i  n 
the  nonroad  market  will  have  a 
significant  impact  on  the  emission 
inventories  and  emission  reductions 
expected  from  the  new  emission 
standards.  For  this  envi  ronmental 
i mpact  anal ysi s,  ERA  has  examined  the 
impact  of  the  emission  standards  under 
two  different  growth  scenarios.  (The 
growth  rates  used  i  n  the  nonroad 
modeling  are  compounded  growth 
rates.)The  first  scenario  uses  growth 
rates  based  on  information  developed  by 


the  Bureau  of  Economic  Analysis  (BEA). 
The  BEA  growth  rates,  which  are 
prospective,  are  based  on  a  variety  of 
economic  indicators  and  vary  by 
nonroad  segment  (i.e.,  agriculture, 
construction,  etc.).  The  BEA  growth 
rates  typi  cal  ly  range  from  one  to  two 
percent  per  year.  Based  on  trends  in 
historical  nonroad  equipment  sales, 
trends  in  nonroad  fuel  usage,  and  the 
conti  nui  ng  strong  performance  of  the 
U.S.  economy,  ERA  bel i eves  that  the 
BEA  growth  rates  may  underestimate 
the  future  growth  of  the  nonroad 
market.  Therefore,  ERA  has  also 
model  ed  the  i  mpact  of  the  new 
standards  using  information  on  nonroad 
equipment  population  from  a  database 
developed  by  Rower  Systems  Research 
(RSR).  The  growth  rates  based  on  a 
retrospective  analysis  of  1989  to  1996 
RSR  equipment  population  data  result 
in  typically  higher  growth  rates 
compared  to  the  BEA  information.  ERA 
bei  ieves  the  results  from  the  two  growth 
scenarios  serve  to  bracket  the  expected 
environmental  impact  of  the  standards. 
The  foil  owing  discussion  of 
envi  ronmental  i  mpacts  presents  the 
results  from  both  the  BEA  growth 
scenario  and  the  RSR  growth  scenario. 

ERA  model  ed  the  i  mpact  of  the  new 
standards  for  NOx,  NMHC,  and  RM 
emissions.  The  modeling  inputs 
conservatively  assume  that  equi  pment 
manufacturers  take  ful  I  advantage  of  the 
flexibility  provisions  described  eariier. 
ERA  did  not  model  the  impacts  of 
standards  on  CO  because  CO  emissions 
from  nonroad  diesel  equipment  are  a 
very  small  portion  of  the  overall  CO 
inventory  and  the  standards  are  not 
expected  to  have  a  significant  i  mpact  on 
CO  ievels. 

Because  of  the  uncertainties  about  the 
degree  to  which  the  steady-state  test 
procedure  will  control  RM  emissions  in 
use,  especially  from  the  many  nonroad 


engi  nes  that  frequenti  y  operate  i  n 
transient  modes,  ERA  cannot  be  certain 
that  any  assessment  of  expected  RM 
emission  reductions  made  at  this  time 
will  be  completely  accurate. 
Nevertheless,  ERA  has  attempted  to 
make  a  reasonabi  e  esti  mate  of  these 
reductions  by  assuming  that  engines 
will  certify  at  the  level  of  the  new 
emission  standards,  and  applying  ERA'S 
best  current  esti  mates  of  adjustment 
factors  for  in-use  RM  emission  levels,  as 
refi ected  i  n  the  NON  ROA  D  model . 

These  factors  and  other  assumptions  in 
the  model  are  still  under  review,  and 
will  conti nue to  be  i mproved  i n  the 
future  as  new  information  becomes 
avai  I abl e.  The  basel  i  ne  I evel s  used  i  n 
this  analysis  are  consistent  with  the 
position  taken  in  theTier  1  rule  that  no 
R M  benefi  ts  are  cl  ai  med  from  the  Ti  er 
1  RM  standard.  ERA  bel  ieves  that  this 
approach  provi  des  a  reasonabi  e  esti  mate 
of  RM  benefits  from  the  new  standards 
but  actual  benefits  could  vary 
significantly  from  these  levels. 

Based  on  the  results  of  the  modeling, 
the  expected  emission  benefits  from  the 
new  standards  are  quite  substantial . 
Tables  4,  5,  and  6  contain  the 
nationwide  NOx,  NMHC,  and  RM 
inventories,  respectively,  under  the 
basel i ne  scenari o,  which  assumes  only 
the  current  Tier  1  standards  are  i  n 
effect,  and  under  the  control  scenario, 
which  assumes  the  new  standards  take 
effect.  (TheRM  reductions  contained  in 
Table  6  are  direct  RM  and  do  not 
include  secondary  RM  benefits,  which 
are  described  below.)  By  2020,  the 
emission  reductions  due  to  the  new 
standards  exceed  50  percent  for  both 
NOx  and  NMHC,  and  40  percent  for  RM . 
A 1 1  percentages  are  cal  cu  I  ated  rel  ati  ve  to 
the  basel  i  ne  i  nventori  es,  which  assumes 
only  the  current  Tier  1  standards  are  in 
effect. 


Table  4.— NO2  Emissions  Inventory  From  Nonroad  Diesel  Engines 

[Short  tons] 


RSR  growth  rates 

BEA  growth  rates 

Calendar  year 

With  current 
standards 

With  new 
standards 

With  current 
standards 

With  new 
standards 

2000  . 

2010  . 

2020  . 

2,932,000 

3,787,000 

5,445,000 

2,916,000 

2,576,000 

2,689,000 

2,740,000 

2,827,000 

3,005,000 

2,727,000 
1 ,954,000 
1 ,463,000 

Table  5.— NMFIC  Emissions  Inventory  From  Nonroad  Diesel  Engines 

[Short  tons] 


Calendar  year 

RSR  growth  rates 

BEA  growth  rates 

With  current 
standards 

With  new 
standards 

With  current 
standards 

With  new 
standards 

2000  . 

361,000 

350,000 

337,000 

328,000 
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Table  5.— NMHC  Emissions  Inventory  From  Nonroad  Diesel  Engines— Continued 

[Short  tons] 


PSR  growth  rates 

BEA  growth  rates 

Calendar  year 

With  current 
standards 

With  new 
standards 

With  current 
standards 

With  new 
standards 

2010  . 

2020  . 

419,000 

619,000 

256,000 

258,000 

301,000 

317,000 

193,000 

138,000 

Table  6.— PM  Emissions  Inventory  From  Nonroad  Diesel  Engines 

[Short  tons] 


PSR  growth  rates 

BEA  growth  rates 

Calendar  year 

With  current 
standards 

With  new 
standards 

With  current 
standards 

With  new 
standards 

2000  . 

2010  . 

2020  . 

294,000 

410,000 

604,000 

292,000 

270,000 

338,000 

271,000 

295,000 

315,000 

269,000 

195,000 

170,000 

In  addition  to  the  effect  of  the  new 
emission  standards  on  direct  PM 
emissions  noted  above,  the  standards 
are  expected  to  reduce  the 
concentrations  of  secondary  PM . 
Secondary  PM  is  formed  when  NOx 
reacts  with  ammonia  i  n  the  atmosphere 
to  yieid  ammonium  nitrate  particulate. 
Systems  A  ppl  i  cati  ons  I  nternati  onal , 
under  contract  with  EPA,  evaluated  the 
effect  of  the  NOx  reductions  on  the 
formation  of  nitrate  parti  cu I  ate. The 
report  concluded  that,  as  a  national 
average,  each  100  tons  of  NOx  reduction 
will  result  in  about  4  tons  of  secondary 
PM  reduction.  This  conversion  rate 
varies  from  region  to  region,  and  is 
greatest  i  n  the  West.  EPA  esti  mates  that 
theapproxi mately  2.8  million  tons  per 
year  of  NOx  reduction  projected  in  2020 
result! ng  from  thi s  fi  nal  rul e  (assumi ng 
PSR  growth  rates)  will  result  in  a 
national  average  of  about  110,000  tons 
per  year  reduction  in  secondary  PM . 
This  level  of  secondary  PM  reduction  is 
equivalent  to  about  40  percent  of  the 
projected  direct  PM  reductions 
determined  from  Table  6  (based  on  PSR 
growth  rates). 

As  discussed  below  in  section  V.B, 
some  technology  upgrades  associated 
with  this  program  may  have  been 
introduceJd  ateent  the  changes  i  n 
emission  standards.  Any  emission 
reductions  that  would  normally  have 
occurred  with  i mprovements  i n 
technology  should  not  be  considered  in 
determi  ni  ng  the  benefits  and  cost 
effectiveness  of  new  emission  standards. 
However,  EPA  bel  i  eves  that  as 


13  "Benefits  of  Mobile  Source  NOx  Related 
Particulate  Matter  Reductions,"  Systems 
Applications  International,  EPA  Contract  No.  68- 
C5-0010,  WAN  1-8,  October  1996  (available  in  Air 
DocketA-96-40). 


manufacturers  modernize  and  improve 
the  technologies  used  on  nonroad 
engines,  they  are  faced  with  many 
choices  on  how  to  employ  the  new 
technol  ogi  es  to  the  greatest  advantage 
for  thei  r  customers.  M  any  ti  mes,  i  n  the 
absence  of  requ  i  rements  to  meet  ti  ghter 
emission  standards,  the  manufacturer 
will  desi gn  the  parameters  of  a  new 
technology,  or  similarly,  redesign  the 
existing  engine,  to  minimize  fuel 
consumpti  on  or  some  other  desi  rabi  e 
trai  t,  whi  I e  not  taki  ng  advantage  of  the 
emissions  control  capability  of  the  new 
technol  ogy.  Because  none  of  these 
technol  ogi  es  I  eads  to  i  nherently  I  ower 
emissions,  EPA  has  not  made  any 
adjustments  to  the  emission  reduction 
or  cost-effecti  veness  cal  cu  I  ati  ons  to 
accou  nt  for  emi  ssi  on  benefi  ts  that 
would  have  occurred  independent  of 
the  new  standards. 

B.  Economic  Impacts 

I  n  assess!  ng  the  economi  c  i  mpact  of 
changi  ng  the  emi  ssi  on  standards,  EPA 
has  made  a  best  esti  mate  of  the 
combination  of  technologies  that  an 
engine  manufacturer  might  use  to  meet 
the  new  standards  at  an  acceptabi  e  cost. 
EPA  published  detailed  cost  esti  mates 
with  the  proposed  rule,  which  has  been 
extensively  revised  based  on 
information  received  during  the  public 
comment  period.  The  principal  change 
i  ncorporated  i  nto  the  anal  ysi  s  for  the 
final  rule  is  the  inclusion  of  estimated 
costs  for  addi  ng  or  i  mprovi  ng 
turbocharging  and  aftercooler  systems. 
The  substantial  additional  costs  for 
these  technol  ogi  es  are  offset  to  a  great 
degree  by  the  expected  savi  ngs  from 
reduced  fuel  consumption.  These  and 
other  changes  to  the  esti  mated  economi  c 


impact  analysis  are  described  in  the 
Summary  and  Analysis  of  Comments. 

Whi  I  e  equi  pment  manufacturers  bear 
no  responsibility  for  meeting  emission 
standards,  they  will  need  to  make 
changes  i  n  the  desi  gn  of  thei  r 
equipment  modelsto  accommodate  the 
new  engines.  EPA's  treatment  of  the 
impacts  of  the  new  emission  standards 
therefore  includes  an  analysis  of  costs 
for  equipment  manufacturers.  Full 
details  of  EPA's  cost  and  cost- 
effectiveness  analyses  can  be  found  in 
Chapters  4  and  6  of  the  Final  RIA. 

Esti  mated  cost  i  ncreases  are  broken 
into  purchase  price  and  total  life-cycle 
operati  ng  costs.  The  i  ncremental 
purchase  price  for  new  engines  and 
equipment  is  comprised  of  variable 
costs  (for  hardware  and  assembly  time) 
and  fixed  costs  (for  research  and 
development  (R&D),  retooling,  and 
certification).  Total  operating  costs 
i  ncl  ude  any  expected  i  ncreases  i  n 
maintenance  or  fuel  consumption.  Cost 
estimates  based  on  these  projected 
technology  packages  represent  an 
expected  i  ncremental  cost  of  engi  nes  as 
they  begin  to  comply  with  new  emission 
standards.  Costs  i  n  subsequent  years  are 
projected  to  decrease  due  to  several 
factors,  as  described  below.  Separate 
projected  costs  were  derived  for  engi  nes 
and  equipment  used  in  six  different 
ranges  of  rated  power;  costs  were 
devel  oped  for  engi  nes  near  the  mi  ddl  e 
of  the  I  i  sted  ranges.  A 1 1  costs  are 
presented  in  1995  dollars.  Life-cycle 
costs  have  been  discounted  to  the  year 
of  sale  usi  ng  a  di scount  rate  of  7 
percent. 

1.  Engine  Technologies 

The  foil  owing  discussion  provides  a 
bri  ef  descri  pti  on  of  those  technol  ogi  es 
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ERA  projects  will  be  needed  to  comply 
with  the  new  emission  standards.  In 
some  cases  it  is  difficult  to  make  a 
distinction  between  technologies 
needed  to  reduce  emissions  for 
compliance  with  emission  standards 
and  those  technol  ogi  es  that  offer  other 
benefits  for  improved  fuel  economy, 
power  density,  and  other  aspects  of 
engi ne  performance.  ERA  believes  that 
without  new  emission  standards, 
manufacturers  would  continue  research 
on  and  eventual  ly  deploy  many 
technological  upgrades  to  improve 
engi  ne  performance  or  more  cost- 
effectively  control  emissions. 
Modifications  to  fuel  injection  systems 
and  the  introduction  of  electronic 
control  s  are  expected  to  conti  nue, 
regardless  of  any  change  i n  emi ssi on 
standards,  to  i  mprove  engi  ne 
performance.  Some  further  development 
with  a  focus  on  NOx,  HC,  and  RM 
emissions  will  nevertheless  play  an 
important  role  in  achieving  emission 
reduction  targets. 

Because  several  technology  upgrades 
have  benefits  that  go  beyond  reduci  ng 
emissions,  a  difficulty  in  assessing  the 
impact  of  new  emission  standards  is 
estabi  ishi  ng  the  appropriate  technology 
baseline  from  which  to  make 
projections.  Ideally,  the  analysis  would 
establish  the  mix  of  technologies  that 
manufacturers  would  have  introduced 
absent  the  changes  i  n  emi  ssi  on 
standards,  then  make  a  projection  for 
any  additional  changes  in  hardware  or 
calibration  required  to  comply  with 
those  standards.  The  costs  of  those 
projected  technology  and  calibration 
changes  would  then  most  accurately 
quantify  the  i  mpact  of  setti  ng  new 
emission  standards.  While  it  is  difficult 
to  take  i  nto  account  the  effect  of  ongoi  ng 
technology  development,  ERA  believes 
that  assess!  ng  the  ful  I  cost  of  the 
anti  ci  pated  technol  ogi  es  as  an  i  mpact  of 
the  new  emission  standards  would 
inappropriately  exclude  from 
consi  derati  on  the  observed  benefi  ts  for 
engine  performance,  fuel  consumption, 
and  durability.  Short  of  havi  ng 
sufficient  data  to  predict  the  future  with 
a  reasonable  degree  of  confidence,  ERA 
faces  the  need  to  devise  an  alternate 
approach  to  quantify!  ng  the  true  i  mpact 
of  the  new  emission  standards.  ERA 


bel  i eves  the  observed  val  ue  of 
performance  i  mprovements  i  n  the  fi  el  d 
justifies  the  use  of  a  discount  based  on 
equal  weighting  of  emission  and  non¬ 
emission  benefits  of  those  technologies 
which  clearly  have  substantial  non¬ 
emission  benefits,  namely  electronic 
controls,  fuel  injection  changes, 
turbocharging,  and  engine 
modifications.  For  some  or  all  of  these 
technol  ogi  es,  a  greater  val  ue  for  the  non- 
emission  benefits  could  likely  be 
justified. 

A  variety  of  technological 
improvements  are  projected  for 
complying  with  the  multi pletiers  of 
new  emission  standards.  Selecting  these 
technology  packages  requires  extensive 
engineering  analysis  and  judgment.  The 
fact  that  manufacturers  have  nearly  a 
ful  I  decade  before  i  mpl  ementati  on  of 
the  most  chal  I  engi  ng  of  the  new 
standards  ensures  that  technol  ogi  es  wi  1 1 
develop  significantly  before  reaching 
production.  This  ongoing  development 
will  lead  to  reduced  costs  in  three  ways. 
First,  research  will  lead  to  enhanced 
effectiveness  for  individual 
technol  ogi  es,  al  I  owi  ng  manufacturers  to 
use  si  mpl  er  packages  of  emi  ssi  on 
control  technologies  than  would  be 
predicted  given  the  current  state  of 
development.  Similarly,  the  continuing 
effort  to  i  mprove  the  emi  ssi  on  control 
technologies  will  include  innovations 
that  allow  lower-cost  production. 

Finally,  manufacturers  will  focus 
research  efforts  on  any  potent!  al 
drawbacks,  such  as  increased  fuel 
consumption  or  maintenance  costs, 
attempt!  ng  to  mi  ni  mi  ze  or  overcome  any 
negative  effects. 

A  combination  of  technology 
upgrades  are  anti  ci  pated  as  a  result  of 
the  new  emission  standards. 
Modifications  to  basic  engi  ne  design 
features,  such  as  piston  bowl  shape  and 
engi  ne  hi  ock  and  head  geometry,  can 
i  mprove  i  ntake  ai  r  character!  sti  cs  and 
distribution  during  combustion. 

M  anufacturers  are  expected  to  i  ntroduce 
el  ectroni  c  control  s  on  most  engi  nes 
rated  at  or  above  37  kW.  Advanced  fuel- 
injection  techniques  and  hardware  will 
allow  designers  to  modify  various  fuel 
injection  parameters  for  higher  pressure, 
further  rate  shaping,  and  some  split 
injection.  For  Tier  3  standards,  ERA 


expects  that  many  engi  nes  will  see 
further  fuel  injection  i mprovements  and 
wi  1 1  i  ncorporate  a  moderate  degree  of 
cooled  exhaust  gas  recirculation.  Details 
of  the  mix  of  technologies  included  in 
the  cost  analysis  can  be  found  i  n 
Chapter  4  of  the  Final  RIA. 

While  the  foil  owing  analysis  projects 
a  relatively  uniform  emission  control 
strategy  for  desi  gni  ng  the  different 
categories  of  engines,  this  should  not 
suggest  that  ERA  expects  a  si  ngle 
combi  nati  on  of  technol  ogi  es  wi  1 1  be 
used  by  all  manufacturers.  In  fact, 
depending  on  basic  engine  emi  ssi  on 
characteristics,  ERA  expects  that  control 
technology  packages  will  gradually  be 
fine-tuned  to  different  applications. 
Furthermore,  ERA  expects 
manufacturers  to  use  averagi  ng, 
bank!  ng,  and  tradi ng  programs  as  a 
means  to  deploy  varyi  ng  degrees  of 
emission  control  technol  ogi  es  on 
different  engines.  ERA  nevertheless 
believes  that  the  projections  presented 
here  provi  de  a  cost  esti  mate 
representative  of  the  different 
approaches  manufacturers  may 
ultimately  take. 

2.  Engine  Costs 

The  projected  costs  of  these  new 
technologies  for  meeti  ng  the  new 
standards  are  itemized  in  the  Final  RIA 
and  summarized  in  Table  7.  For  the  Tier 
1  standards  for  engines  rated  under  37 
kW,  estimated  costs  vary  widely.  Those 
engi  nes  that  al  ready  operate  wi  th 
emissions  low  enough  to  meettheTier 
1  standards  wi  1 1  bear  costs  only  for 
certify!  ng  the  engi  ne,  or  about  $10  per 
engine.  For  the  remaining  one-third  of 
engi  nes  expected  to  need  reduced 
emissions,  adding  engine  modifications 
leads  to  total  costs  of  around  $90.  The 
anti  ci  pated  i  ncrease  i  n  operati  ng  costs 
will  similarly  be  focused  on  the 
minority  of  engi  nes  that  need  design 
i  mprovements,  total  i  ng  about  $130  i  n 
net  present  val  ue  (npv)  over  the  I  ifeti  me 
of  those  engines.  The  calculated  sales- 
weighted  composite  increase  in  both  the 
purchase  price  and  the  operating  costs 
for  all  engines  rated  under  37  kW  is  less 
than  $50. 


Table  7.— Projected  Unit  Costs— Engines 


Year  of 

Power  (kW) 

oubi  cdifcjyuiy 

production 

0-37 

37-75 

75-130 

130-450 

450-560 

560-r 

1 - 

Tie 

1 - 1 

r  1 

I - 

I - 

1 - 1 

1 - 

1 - 

Incremental  purchase  price .  1  .  $34 

Life-cycle  Operating  Costs  (npv)  .  All  .  44 
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Table  7.— Projected  Unit  Costs— Engines— Continued 


Cost  category 

Year  of 

Power  (kW) 

production 

0-37 

37-75 

75-130 

130-450 

450-560 

560-r 

Tier  2 

Incremental  purchase  price . 

1  . 

72 

$124 

$425 

$464 

$1,355 

$683 

Life-cycle  Operating  Costs  (npv)  . 

All  . 

44 

59 

-147 

-262 

- 1 ,347 

0 

Tier  3 


Incremental  purchase  price . 

1  . 

240 

511 

758 

1,858 

6  . 

120 

297 

435 

535 

Life-cycle  Operating  Costs  (npv)  . 

All  . 

97 

-652 

-826 

-1,212 

Tier  2  standards,  which  apply  to  the 
full  range  of  power  rati ngs,  involve 
higher  estimated  cost  impacts.  The  set 
of  technologies  anticipated  for  Tier  2 
engi nes  include  varyi ng  degrees  of 
engine  modifications,  improved  fuel 
injection,  electronic  controls, 
turbocharging,  aftercooling,  and  exhaust 
gas  reci  rcu  I  ati  on .  A  smal  I  i  ncrease  i  n 
operati  ng  costs  i  s  expected  for  engi  nes 
rated  between  37  and  75  kW,  but  for 
other  engi  nes  operati  ng  costs  are 
expected  to  remain  unchanged  or  in 
some  cases  to  decrease  as  a  result  of 
charge  ai  r  cool  i  ng,  as  descri  bed  i  n  the 
Final  Rl A.  The  price  of  engines  rated 
under  75  kW  is  expected  to  i  ncrease  by 
about  $100.  Engines  rated  between  75 
and  450  kW  will  I i kel y  see  cost 
increases  between  $400  and  $500,  while 
larger  engines  may  see  price  increases 
approachi  ng  or  exceedi  ng  $1,000.  The 
projected  cost  of  compliance  with  Tier 
3  standards  entai I s  i ncreases  from  Tier 
2  costs  that  fol  I  ow  a  si  mi  I  ar  pattern  to 
the  i  ncreases  for  Ti  er  2  standards, 
though  theTier  3  standards  appiy  only 
to  engi  nes  rated  between  37  and  560 
kW. 

Characteri  zi  ng  these  esti  mated  costs 
i  n  the  context  of  thei  r  fracti  on  of  the 
total  purchase  price  and  life-cycle 
operati  ng  costs  i s  hel  pful  in  gaugi ng  the 
economic  impact  of  the  new  standards. 
IGF  conduct^  a  study  to  characterize 
the  range  of  current  engine  costs.'"* 
Although  the  i ncremental  cost 
projections  in  Table  7  increase 
dramatically  with  increasing  power 
rati  ng,  they  i  n  fact  represent  a 
comparabi  e  pri  ce  change  rel  ati  ve  to  the 
total  pri  ce  of  the  engi  ne.  The  esti  mated 
cost  i  ncreases  for  ai  I  engi  nes  are  at  most 
13  percent  of  esti  mated  engi  ne  pri  ces 
(after  typi cal  discounts  and  rebates). 

M  oreover,  the  cost  savi  ngs  descri  bed 
beiow  further  reduce  the  projected 


“"Engine  Price  (On-Highway  and  N  onroad)  & 
Life-cycieCost  Methodoiogy,”  memorandum  from 
ThomasUden,  ICF,  Inc.  toAian  Stout,  U.S.  EPA, 
March  21,  1997  (avaiiabie  in  Air  Docket  A- 96-40). 


impact  of  the  new  emission  standards; 
long-term  cost  i  ncreases  are  expected  to 
be  8  percent  of  total  engi  ne  pri  ce  or  I  ess. 

For  the  long  term,  EPA  has  identified 
two  principal  factors  that  would  cause 
the  esti  mated  i  ncremental  costs  to 
decrease  over  ti  me.  F  i  rst,  si  nee  f i  xed 
costs  are  assumed  to  be  recovered  over 
a  fixed  period,  these  costs  disappear 
from  the  analysis  after  they  have  been 
fully  recover^.  This  has  a  most  striking 
effect  on  the  projected  costs  for  engi  nes 
rated  over  450  kW,  for  which  the  much 
higher  projected  costs  are  dominated  by 
fixed  costs.  Second,  the  analysis 
i  ncorporates  the  expectati  on  that 
manufacturers  will  apply  ongoing 
research  to  making  emission  controls 
more  effective  and  I  ess  costly  over  ti  me. 
Research  i  n  the  costs  of  manufacturi  ng 
has  consistently  shown  that  as 
manufacturers  gain  experience  in 
production,  they  areableto  apply 
innovations  to  simplify  machining  and 
assembly  operations,  use  lower  cost 
materials,  and  reduce  the  number  or 
complexity  of  component  parts.'^  The 
anal  ysi  s  i  ncorporates  the  ^fects  of  thi  s 
learning  curve  by  projecting  that  the 
variable  costs  of  produci  ng  the  low- 
emitti  ng  engi  nes  decreases  by  20 
percent  starti  ng  with  the  thi  rd  year  of 
production  and  by  reducing  variable 
costs  agai  n  by  20  percent  starti  ng  with 
the  sixth  year  of  production.  Table  7 
I  i  sts  the  proj  ected  costs  for  each 
category  of  engi  ne,  i  ncl  udi  ng  the  set  of 
numbers  that  i  1 1  ustrate  the  projected 
reduction  in  long-term  costs  for  Tier  3 
engines. 

3.  Equipment  Costs 

In  addition  to  the  costs  directly 
associated  with  engines  that  are 
redesigned  to  meet  new  standards,  costs 
may  ai  so  result  from  the  need  to 
redesign  the  nonroad  equipment  in 
which  these  engi  nes  are  used.  Such 


“"Learning  Curves  in  Manufacturing,"  Linda 
Argote  and  Dennis  Eppie,  Science,  February  23, 
1990,  Voi.  247,  pp.  920-924  (avaiiabie  in  Air  Docket 
A-96-40). 


redesigns  could  occur  if  the  engine  has 
a  different  shape  or  heat  rejection  rate, 
or  i  s  no  I  onger  made  aval  I  abl  e  i  n  the 
configuration  previously  used.  Based  on 
their  experience  with  theTier  1 
standards  set  i  n  1994,  equi  pment 
manufacturers  have  told  EPA  that  the 
main  barrier  to  accommodating 
complying  engines  is  the  late  delivery  of 
such  engines  by  engine  manufacturers, 
whi  ch  cuts  i  nto  the  I  ead  ti  me  that 
equipment  manufacturers  need  to 
properly  redesign  their  equipment. 

Thus,  attempts  were  made  in 
developing  this  rulemaking  to  provide 
compi  i  ance  f I  exi  bi  I  i  ty  to  hd  p 
equipment  manufacturers  avoid 
busi  ness  di srupti ons  result!  ng  from  the 
changes  associ ated  with  new  emission 
standards. 

In  addition,  theTier  3  emission 
standards  and  implementation  dates  for 
engi  nes  rated  at  or  above  37  kW  and 
Tier  2  emission  standards  and 
implementation  dates  for  engines  rated 
under  37  kW  are  based  on  the  premise 
that  no  significant  equipment  redesign 
beyond  that  required  to  accommodate 
engi  nes  meeti  ng  the  previ  ous  ti  er  of 
standards  will  be  requi red  to 
accommodate  the  new  engines. 
Equipment  manufacturers  may,  of 
course,  choose  to  spread  equipment 
redesi  gni  ng  over  the  ti  me  frame  for  both 
first  and  second  tiers  of  standards.  This 
anal  ysi  s  accou  nts  f or  th i  s  f  I  exi  bi  I  i  ty  by 
projecting  one  major  redesign  for  each 
equipment  model,  spreading  the  costs  of 
this  redesign  over  both  tiers  of 
standards.  For  each  tier  of  standards, 
EPA  projects  that  equi  pment 
manufacturers  will  have  suffi ci ent 
opportunity  to  accommodate  comply!  ng 
engi  nes  and  to  market  thei  r  product. 

EPA  will  consider  the  potential  for 
multipledesign  changes  to  equipment 
models  during  the  2001  Feasibility 
Review. 

I  n  assess!  ng  the  economi  c  i  mpact  of 
the  new  emission  standards,  EPA  has 
made  a  best  esti  mate  of  the 
mod  i  fi  cati  ons  to  equ  i  pment  that  rel  ate 
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to  packagi  ng  (I  nstal  1 1  ng  engi  nes  I  n 
equi  pment  engi  ne  compartments), 
powertrain  (torque curve),  and  heat 
rejection  effects  of  the  new  complyi  ng 
engines.  The  incremental  purchase  price 
for  new  engines  is  comprised  of  fix^ 
costs  (for  R&D  and  retool  i  ng)  and 
vari  abl  e  costs  (for  new  or  mod  i  fi  ed 
components).  In  its  analysis,  ERA 
attri  butes  al  I  changes  i  n  operati  ng  costs 
(i.e.,  additional  mai ntenance  and  fuel 
economy  benefit  or  penalty)  to  the  cost 
esti  mates  for  engi  nes.  After  a  new 
standard  takes  effect,  projected 
equi  pment  costs  i  n  subsequent  years 
would  be  reduced  for  the  same  reasons 
as  descri  bed  i  n  the  engi  ne  cost  secti  on 
above.  Separate  projected  costs  were 
determined  for  equipment  using  the 
same  ranges  of  power  rati  ngs  used 
above.  Full  details  of  ERA'S  equipment 
cost  anal  ysi  s  can  be  found  i  n  Chapter  4 
of  the  Final  RIA. 

a.  Rrojected  Equi  pment  Changes.  As 
descri  b^  eari  i  er,  the  amount  of  ti  me 
that  an  equi  pment  manufacturer  has  to 
i  ntegrate  a  new  engi  ne  i  nto  a  pi  ece  of 
equipment  is  of  critical  importance. 
These  manufacturers  have  experienced 


that  I  ate  engi  ne  del  i  very  may  prevent 
them  from  adequately  engi neeri  ng  thei r 
equipment  designs,  resulting  in  the 
need  for  various  improvised  changes.  In 
this  case,  the  costs  associated  with  the 
engine  change  would  be  for  fabricated 
components  and  other  hardware 
changes  more  than  for  engi  neeri  ng  ti  me. 
In  contrast,  with  adequate  lead  time,  an 
equi  pment  manufacturer  can  i  nvest 
enough  engi  neeri  ng  ti  me  to  desi  gn 
around  the  new  engine,  usually  with 
minimal  increase  in  hardware  costs. 
Depending  on  the  degree  of  change 
required,  sales  volumes,  and  other 
factors,  actual  costs  in  either  of  these 
scenarios  may  be  comparable.  ERA'S 
anal  ysi  s  fol  I  ows  the  I  atter  scenari  o, 
emphasi  zi  ng  engi  neeri  ng  ti  me  over 
hardware  costs. 

The  biggest  change  anticipated  for 
equipment  redesign  is  in  changing  the 
engi  ne  compartments  to  accommodate 
the  physi  cal  changes  to  engi  nes, 
especi  al  I  y  for  those  engi  nes  that  add  ai  r- 
to-ai  r  aftercooiers.  The  costs  for  engi  ne 
development  and  the  principal 
hardware  components  (radiator  and 
plumbing)  associated  with  air-to-air 

Table  8.— Projected  Unit  Costs 


aftercool  i  ng  are  i  ncl  uded  as  costs  to  the 
engi  nes,  as  descri  bed  above.  What 
remains  to  be  quantified  for  equipment 
manufacturers  i  s  then  the  effort  to  make 
space  for  the  larger  engi  ne  system  and 
to  i  ntegrate  the  engi  ne  i  nto  the  overai  I 
functioning  of  the  equipment.  Extensive 
engi  neeri  ng  ti  me  i  s  al  I  ocated  to  thi  s 
effort.  In  addition,  significant  costs  are 
included  for  new,  added,  or  improved 
materials  that  may  be  required,  such  as 
brackets,  hoses,  gaskets,  or  sheet  metai . 

b.  Rrojected  Equi  pment  Costs.  The 
costs  of  the  project^  equi  pment 
changes  resulting  from  the  new 
standards  are  itemized  in  the  Final  RIA 
and  summarized  in  Table  8.  For  the  Tier 
1  emission  standards  that  apply  to 
equipment  with  engines  rated  under  37 
kW,  the  esti  mated  composite  cost 
increase  is  $24  per  piece  of  equipment. 
As  described  in  the  section  on  engine 
costs  above,  this  esti  mate  i  s  based  on 
the  determi  nation  that  many  of  the 
engi  nes  for  thi  s  range  of  equi  pment 
already  operate  with  emissions  low 
enough  to  meet  theTier  1  standards. 


Tier 

TIER  1 

Equipment  . 

Total  Engine  and  Equipment  . 

TIER  2 

Equipment  . 

Total  Engine  and  Equipment  . 

TIER  3:  Short-Term 

Equipment  . 

Total  Engine  and  Equipment  . 

TIER  3:  Long-Term 

Equipment  . 

Total  Engine  and  Equipment  . 


Rower  (kW) 


0-37 

37-75 

75-130 

130-450 

450-560 

$24 

59 

8 

$125 

$441 

$340 

$1,315 

80 

250 

867 

804 

2,670 

42 

147 

113 

439 

282 

658 

872 

2,296 

3 

4 

5 

7 

122 

301 

440 

543 

560-r 


$404 

1,087 


For  Tier  2  standards,  the  relatively 
low  equi  pment  costs  for  equipment 
rated  under  75  kW  reflect  the  higher 
sales  volume  of  this  range.  The  highest 
projected  cost  of  $1315  for  equi  pment 
uti  I  i  zi  ng  engi  nes  rated  between  450  and 
560  kW  demonstrates  that  high  unit 
equi  pment  costs  are  due  to  amorti  zi  ng 
I  arge  fi  xed  costs  over  smal  I  sal  es 
volumes.  These  I  arge  fixed  costs  result 
from  the  effort  to  accommodate  ai  r-to-ai  r 
aftercooling.  Equipment  with  engines 
rated  over  560  kW  are  expected  to 
require  less  redesign,  and  have 
correspond ingiy  lower  costs,  since  no 
changes  i  n  aftercool  i  ng  are  anti  ci  pated 
for  these  models  as  a  result  of  Tier  2 
emission  standards. 


The  projected  incremental  cost  of 
complying  with  Tier  3  standards  are 
lower  than  that  for  Tier  2  standards, 
because  ERA  expects  most  of  the 
significant  changes  to  equipment 
designs  will  occurforTier  2  standards. 
For  Tier  3  standards,  projected 
equi  pment  costs  range  from  $42  to  $439. 

Asdiscussed  in  the  section  on  engine 
costs  above,  characteri  zi  ng  both  these 
esti  mated  i  ncremental  equi  pment  and 
engi  ne  costs  i  n  the  context  of  thei  r 
fraction  of  the  total  equipment  purchase 
price  is  useful  for  evaluating  the 
economic  i  mpact  of  the  new  standards. 
ERA  collected  quoted  retail  (list)  prices 
on  several  equi  pment  pieces  to 
characterize  the  range  of  current 


equipment  prices.  The  combined 
i  ncremental  costs  esti  mated  for 
equi  pment  and  engi  nes  together  for  al  I 
power  ranges  are  al  most  al  I  under  2 
percent  of  list  prices,  while  many  are 
well  below  1  percent. 

Furthermore,  as  described  in  the 
section  on  engine  costs  above,  the  cost 
savi  ngs  from  fu  1 1  amorti  zati  on  of  f i  xed 
costs  and  application  of  a  learning  curve 
further  reduce  the  projected  cost  impact 
of  the  new  standards.  TabI  e  8  shows  the 
projected  equi  pment  costs  for  each 
category  of  equipment,  including  the 
long-term  cost  projections  for  complying 
with  Tier  3  standards.  Thetablealso 
presents  the  combi  ned  costs  esti  mated 
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for  equipment  and  engines  (excluding 
changes  to  operating  costs). 

4.  Aggregate  Costs  to  Society 

The  above  analysis  presents  unit  cost 
estimates  for  each  power  category.  With 
current  data  for  equi  pment  saies  for 
each  category  and  projections  for  the 
future,  these  costs  can  be  translated  into 
a  totai  projected  cost  to  the  nati  on  for 
the  new  emission  standards  in  any  year. 
Accounting  for  the  projected  favorabie 
i  mpact  of  the  new  standards  on 
operati  ng  costs,  pri  mari  ly  from  fuel 
savings  in  iarger  engines,  would 
produce  negative  aggregate  costs  (net 
economi  c  gai  ns)  i  n  future  years. 
However,  because  it  is  difficult  to 
accurately  assess  the  fuel  economy 
impacts  of  hardware  changes  and  the 
degree  to  which  these  savings  would 
have  devel  oped  i  n  the  absence  of  new 
emission  standards,  ERA  has 
conservatively  chosen  to  present 
aggregate  costs  to  soci  ety  wi  thout 
factor!  ng  i  n  the  expected  changes  i  n 
operating  costs.  Using  on! y  the 
increased  purchase  prices  leads  to 
aggregate  costs  of  about  $5  mi  1 1  i  on  i  n 
the  fi rst  year  the  new  standards  appiy, 
i  ncreasi  ng  to  a  peak  of  about  $550 
million  in  2010  as  increasing  numbers 
of  engi  nes  become  subject  to  the  new 
standards.  The  fol  I  owi  ng  years  show 
dec!  i  ni  ng  aggregate  costs  as  the  per-unit 
cost  of  compliance  decreases,  resulting 
i  n  a  mi  ni  mum  aggregate  cost  of  about 
$390  mi  1 1  i  on  i  n  2017.  After  2017,  stab!  e 
engine  costs  applied  to  a  slowly  growing 
market  lead  to  slowly  increasing 
aggregate  costs. 

As  described  earlier,  ERA  developed 
the  cost  and  cost-effectiveness  analyses 
by  attri  buti  ng  hal  f  of  the  cost  of  certai  n 
technologies  to  benefits  unrelated  to 


emi ssi  on  control .  To  anal yze  the 
sen  si  ti  vi  ty  of  the  cost  anal  ysi  s  to  thi  s 
assumption,  ERA  estimated  unitcosts 
by  attri  buti  ng  the  ful  I  cost  of  these 
technologies  to  the  new  emission 
standards.  ERA  then  estimated  the  effect 
of  these  i  ncreased  costs  on  the  20-year 
costs  to  society.  Assigning  the  full  cost 
of  technol  ogy  as  an  to  the  emi  ssi  on 
control  program,  the  20-year  fleetwide 
discounted  cost  i s  esti mated  to  be  $4.4 
billion,  approximately  $1.2  billion 
higher  than  calculated  using  the  base 
case.  Si  mi  I  arl  y,  the  result!  ng  20-year 
annualized  fleetwide  costs  are  $411 
million  per  year,  approximately  $115 
million  higher  than  the  base  case 
results. 

ERA  also  developed  alternative  cost 
figures  to  test  the  sensitivity  of 
distributing  fixed  costs  over  worldwide 
production  of  nonroad  engines  and 
equipment.  Because  some  countries  are 
not  expected  to  adopt  harmonized 
emission  standards  in  the foreseeabi e 
future,  manufacturers  could  choose  to 
di stri bute  fixed  costs  over  a  subset  of 
foreign  sales.  Since  it  is  very  difficult  to 
quantify  sales  volumes  for  individual 
countries  for  all  the  companies  that 
parti ci  pate  i  n  the  U  .S.  market,  ERA 
made  the  simplifying  assumption  that 
fixed  costs  could  be  distributed  over 
only  half  of  engi  nes  sold  intoother 
countries.  Distributing  costs  over  this 
smaller  number  of  engines  leads  to  a  20- 
year  fleetwide  discounted  cost  of  $3.6 
billion,  approximately  $0.4  billion 
higher  than  the  base  case  results.  The 
corresponding  20-year  annualized 
fleetwide  costs  are  $339  million  per 
year,  approximately  $40  million  higher 
than  the  base  case  results. 


C.  Cost-Effectiveness 

ERA  has  esti  mated  the  cost- 
effectiveness  (i  .e.,  the  cost  per  ton  of 
emission  reduction)  oftheTier  1,  Tier 
2  and  Tier  3  standards  for  the  same 
power  categories  of  nonroad  equipment 
highlighted  earlier  in  this  section. 
Chapter  6  of  the  Final  RIA  contains  a 
more  detailed  discussion  of  thecost- 
effecti  veness  anal  ysi  s. 

As  described  above  in  the  preceding 
section,  the  projected  cost  of  comply!  ng 
with  the  new  standards  will  vary  by 
power  category  and  model  year. 
Therefore,  the  cost-effectiveness  wi  1 1 
also  vary  from  model  year  to  model 
year.  For  comparison  purposes,  the 
discounted  costs  (including  increased 
engi  ne  costs  and  equipment  costs), 
emission  reductions  (in  short  tons),  and 
cost-effectiveness  of  the  N  M  HC  -l-  NOx 
standards  are  shown  i  n  TabI  e  9  for  the 
same  model  years  discussed  in  the 
preceding  section.  ERA  believes  this  is 
a  conservative  estimate  because  ERA 
assumed  for  the  sake  of  this  analysis 
that  al  I  of  the  i  ncreased  costs  presented 
earl  i  er  were  attri  butabi  e  to  N  M  H  C  -l- 
NOx  control  and  none  of  the  costs  were 
attributed  to  RM  control.  NOx 
reductions  represent  approxi mately  90 
percent  of  the  total  N  M  H  C  -I-  N  Ox 
emission  reductions  expected  from  the 
new  standards.  In  addition,  the  costs 
presented  i  n  TabI  e  9  do  not  include  the 
expected  effect  on  operati  ng  costs  over 
the  I  ifeti  me  of  the  equi  pment.  ERA 
expects  the  operati  ng  costs  to  offset 
much,  if  not  all,  of  the  i  ncreased  engine 
and  equi  pment  costs  presented  i  n  TabI  e 
9  for  engi  nes  above  75  kW  due  to 
expected  i  mprovements  i  n  fuel 
economy  for  engi  nes  meet!  ng  the  new 
standards. 


Table  9.— Cost-effectiveness  of  the  New  NMFIC-i-NOx  Standards 


Standard 

Rower  (kW) 

Year  of 
production 

Discounted 
engine  and 
equipment 
cost 

Discounted 

lifetime 

NMHC+NOx 

reductions 

(tons) 

Discounted 
lifetime 
cost-effec¬ 
tiveness  per 
ton 

Tier  1  . 

0-37 

1 

$59 

0.20 

$300 

Tier  2  . 

0-37 

1 

80 

0.04 

2,090 

6 

35 

910 

37-75 

1 

249 

0.49 

510 

75-130 

1 

867 

1.02 

850 

130^50 

1 

804 

1.82 

440 

450-560 

1 

2,670 

7.68 

350 

>560 

1 

1,087 

9.83 

110 

6 

1,025 

100 

Tier  3  . 

37-75 

1 

282 

0.51 

560 

6 

160 

320 

75-130 

1 

658 

0.82 

800 

6 

442 

540 

130^50 

1 

872 

1.46 

600 

6 

545 

380 

450-560 

1 

2,296 

5.91 

390 

6 

1,991 

340 
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Weight!  ng  the  projected  cost  and 
emission  benefit  numbers  presented 
above  by  the  popuiations  of  the 
individual  power  categories,  ERA 
calculated  the  cost-effectiveness  of  the 
new  NMHC  -l-NOx  standards  for  the 
entire  nonroad  diesel  engine  fleet.  Table 
10  contai ns  the  result!  ng  fl eet-wi de  cost- 
effectiveness  results  for  the  Tier  2  and 
Tier  3  standards.  The  sensitivity 
analyses  described  in  Section  V.B.4. 
above  would  affect  cost-effectiveness 
calculations  in  the  same  way  as 
described  for  fleetwide  total  costs.  The 
Appendix  to  the  Final  RIA  includes 
cost-effectiveness  results  for  the 
sensitivity  analysis  in  which  full  costs 
are  attributed  to  emissions  control . 


Table  10.— Fleet-wide  Cost-effec¬ 
tiveness  OF  the  New  Nonroad 
NMFIC-i-NOx  Standards 


Standard 

Discounted 
lifetime 
cost-effec¬ 
tiveness  per 
ton 

Tier  2 . 

$600 

Tier  3 — Short  term  . 

650 

Tier  3 — Long  term . 

410 

For  comparison  to  other  PM  control 
strategies,  EPA  has  also  analyzed  the 
cost-effectiveness  of  the  new  standards 
by  very  conservatively  assuming  that 
half  of  the  i  ncreased  costs  were 
attributable  to  PM  control.  Such  afl  eet- 
wi  de  discounted  lifetime  cost- 
effectiveness  represents  the  highest 
figure  that  could  be  expected  for  cost- 
effectiveness  of  the  new  standards  and 
was  calculated  to  provide  an  indication 
of  the  upper  bound  of  PM  cost- 
effectiveness  values.  The  resulting  fleet¬ 
wide  discounted  lifetime  cost- 
effectiveness  of  the  Tier  1  and  Tier  2  PM 
standards  is  approximately  $2,300  per 
ton. 

I  n  an  effort  to  eval  uate  the  cost- 
effectiveness  of  the  N  M  FIC  -F  NOx 
controls  for  nonroad  engines,  EPA  has 
summarized  the  cost-effectiveness 
results  for  four  other  recent  EPA  mobile 
source  rulemakings  that  required 
reductions  in  NOx  (or  NM  FIC  -FNOx) 
emissions.  The  heavy-duty  vehicle 
portion  of  the  Clean  Fuel  FleetVehicle 
Program  yielded  a  cost-effectiveness  of 
approximately  $l,500/ton  of  NOx,  Phase 
1 1  of  the  Reformul  ated  Gasol  i  ne  Program 
yielded  approximately  $5, 000/ton  of 
N  Ox,  the  most  recentNMFIC-FNOx 
standards  for  highway  heavy-duty  diesel 
engines  yielded  a  cost-effectiveness  of 
$100-$600/ton  of  NMHC  -FNOx,  and 
the  newly  adopted  standards  for 
locomotive  engines  yielded  acost- 
effectiveness  of  $160-$250/ton  of  NOx. 


T he cost-effecti veness ofthenew  NMHC 
-FNOx  standards  for  nonroad  diesel 
engi  nes  presented  above  are  more 
favorable  than  the  cost-effectiveness  of 
both  the  clean  fuel  fleet  vehicle  program 
and  reformulated  gasoline.  The  cost- 
effecti  veness  of  the  new  N  M  H  C  -F  N  Ox 
standards  for  nonroad  diesel  engines  is 
comparabi  e  to  the  cost-effectiveness  of 
the  most  recent  N  M  HC  -F  NOx  standards 
for  heavy-duty  highway  diesel  engines 
and  si  i  ghti  y  I  ess  favorabi  e  than  the  cost- 
effecti  veness  of  the  I  ocomoti  ve 
standards. 

EPA  has  also  summarized  the  cost- 
effectiveness  results  for  two  other  recent 
EPA  mobile  source  rulemakings  that 
required  reductions  in  PM  emissions. 
The  cost-effectiveness  of  the  most  recent 
urban  bus  engine  PM  standard  was 
estimated  to  be  $10,000- $16,000/ton 
and  the  cost-effectiveness  of  the  urban 
bus  retrofit/ rebuild  program  was 
estimated  to  be  approximately  $25,000/ 
ton.  The  PM  cost-effectiveness  of  the 
new  emission  standards  presented 
above  are  more  favorabi  e  than  either  of 
the  urban  bus  programs. 

In  addition  to  the  benefits  of  reducing 
ozone  within  and  transported  into  urban 
ozone  nonattai nment  areas,  the  NOx 
reductions  from  the  new  standards  are 
expected  to  have  beneficial  impacts 
with  respect  to  crop  damage,  secondary 
particulate  format! on,  acid  deposition, 
eutrophication,  visibility,  and  forests,  as 
described  earlier.  Because  of  the 
difficulty  of  quantifying  the  monetary 
val  ue  of  these  soci  etal  benefi  ts,  the  cost- 
effecti  veness  val  ues  presented  do  not 
assign  any  numerical  value  to  these 
additional  benefits.  However,  based  on 
an  analysi s  of  exi  sti  ng  studi  es  that  have 
esti  mated  the  val  ue  of  such  benefits  i  n 
the  past,  the  Agency  bel  i  eves  that  the 
actual  monetary  value  of  the  multi  pie 
environmental  and  public  health 
benefits  produced  by  large  NOx 
reductions  similar  to  those  projected 
under  this  final  rulewill  likely  be 
greater  than  the  esti  mated  compi  i  ance 
costs. 

VI.  Public  Participation 

A  wide  variety  of  interested  parties 
participated  in  the  rulemaking  process 
that  culminates  with  thisfinal  rule.  This 
process  provided  several  opportunities 
for  pubi  ic  comment  over  a  period  of 
more  than  two  years.  An  Advance 
Notice  of  Proposed  Rulemaking 
(ANPRM)  (60  FR  45580,  August  31, 

1995)  announced  EPA 's  intention  to 
address  emissions  from  nonroad  diesel 
engines,  and  a  Supplemental  ANPRM 
(62  FR  199,  january  2, 1997)  detailed  the 
framework  for  a  proposed  rule. 
Comments  received  during  this  period 
were  consi  dered  i  n  the  devel  opment  of 


theNPRM  and  are  discussed  in  that 
document.  These  comments  i  ncl  uded 
information  received  from  small 
busi  nesses  as  a  part  of  the  mul  ti  -agency 
Small  Business  Advocacy  Review  Panel 
process  which  was  completed  prior  to 
theNPRM  and  is  described  below  under 
the  di  scussi  on  of  the  Regul  atory 
Flexibility  Act.  The  formal  comment 
period  and  public  head  ng  associ  ated 
with  the  NPRM  provided  another 
opportunity  for  public  input.  EPA  has 
al so  met  wi th  a  vari  ety  of  stakehol  ders 
at  various  points  in  the  process, 
including  environmental  organizations, 
engine  manufacturers,  equipment 
manufacturers,  and  states. 

EPA  has  prepared  a  detailed 
Summary  and  Analysis  of  Comments 
document  which  descri bes  the 
comments  received  on  the  NPRM  and 
presents  the  A  gency's  response  to  each 
of  these  comments.  The  Summary  and 
Analysis  of  Comments  document  is 
available  in  the  docket  for  this  rule  and 
on  the  Office  of  Mobile  Sources  internet 
home  page. 

VII.  Administrative  Requirements 

A.  Administrative  Designation  and 
Regui  atory  Anaiysis 

Under  Executive  Order  12866,  the 
Agency  must  assess  whether  this 
regulatory  action  is  "significant"  and 
therefore  subject  to  Offi  ce  of 
M anagement  and  Budget  (0MB)  review 
and  the  requi  rements  of  the  Executive 
Order  (58  FR  51735,  Oct.  4, 1993).  The 
order  defines  "significant  regulatory 
action"  as  any  regulatory  action  that  is 
likely  to  result  in  a  rulethat  may: 

(1)  Have  an  annual  effect  on  the 
economy  of  $100  mi  1 1  i  on  or  more  or 
adversely  affect  in  a  material  way  the 
economy,  a  sector  of  the  economy, 
productivity,  competition,  jobs,  the 
environment,  public  health  or  safety,  or 
State,  local,  or  tribal  governments  or 
communities; 

(2)  Create  a  seri  ous  i  nconsi  stency  or 
otherwise  interfere  with  an  action  taken 
or  planned  by  another  agency; 

(3)  Materially  alter  the  budgetary 
impact  of  entitlements,  grants,  user  fees, 
or  loan  programs  or  the  rights  and 

obi  i  gati  ons  of  reel  pi  ents  thereof;  or, 

(4)  Raise  novel  legal  or  policy  issues 
ari  si  ng  out  of  I  egal  mandates,  the 
Presi  dent's  pri  ori  ti  es,  or  the  pri  nci  pi  es 
set  forth  in  the  Executive  Order. 

Pursuant  to  the  terms  of  Executive 
Order  12866,  EPA  has  determined  that 
this  rulemaking  is  a  "significant 
regulatory  action"  because  the  new 
standards  and  other  regulatory 
provisions,  if  implemented,  are 
expected  to  have  an  annual  effect  on  the 
economy  i  n  excess  of  $100  mi  1 1  i  on .  A 
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Final  RIA  has  been  prepared  and  is 
avai  lable  i  n  the  docket  associated  with 
this  rulemaking.  This  action  was 
submitted  to  OM  B  for  review  as 
required  by  Executive  Order  12866.  Any 
written  comments  from  OM  B  and  any 
ERA  response  to  OM  B  comments  are  i  n 
the  public  docket  for  this  rulemaking. 

B.  Regulatory  Flexibility  Act 

The  Regulatory  Flexibility  Act,  5 
U.S.C.  601-612,  was  amended  by  the 
Small  Business  Regulatory  Enforcement 
Fairness  Act  of  1996  (SBREFA),  Pub.  L. 
104-121,  to  ensure  that  concerns 
regarding  smaii  entities  are  adequateiy 
considered  during  the  deveiopment  of 
new  regu i ati ons  that  affect  them,  in 
response  to  the  provisions  of  this 
statute,  EPA  identified  industries  that 
wou  I  d  be  su  bject  to  thi  s  ru  I  emaki  ng  and 
provided  information  to  and  received 
comment  from  smal  i  enti  ti  es  and 
representati  ves  of  smal  I  enti  ti  es  i  n  these 
industries  prior  to  theformai  proposai 
of  the  program.  Smai  i  entities  submitted 
written  comments  on  thejanuary,  1997 
Suppiemental  Advance  Notice  of 
Proposed  Rulemaking  and  oral 
comments  at  an  i  nformal  workshop  i  n 
Chicago.  From  these  and  other 
interactions,  EPA  developed  a  list  of 
potenti  al  provi  si  ons  that  mi  ght  offer 
flexibility  to  smaii  entities  while 
meeti  ng  ai  r  qual  ity  goal  s. 

The  Agency  convened  a  Small 
Business  Advocacy  Review  Panel  under 
section  609(b)  of  the  Regulatory 
Flexibility  Act.  The  Panel  distributed 
the  list  of  potential  flexibility  provisions 
to  the  identified  small  entity  contacts 
for  further  comment  and  heid  a 
teleconference  which  ied  to  further 
i  mprovement  of  the  fl  exi  bi  I  i  ty  opti  ons. 
The  Panel  then  received  additional 
written  comments  on  potential  options. 
Based  on  suggestions  from  smaii  entities 
before  and  after  the  conveni  ng  of  the 
Panei ,  the  Panel  identified  a  set  of  five 
fl  exi  bi  I  ity  provi  si  ons  to  address  smal  I 
business  concerns  which  it 
recommended  to  the  Agency  for 
proposai  in  the  rule.  As  detailed  in 
Chapter  4  of  the  Final  RIA,  the  five 
recommended  provi  si  ons  were  the 
following:  (1)  flexibility  for  equipment 
manufacturers  to  aggregate  and  use 
exemption  aiiowanceson  a  schedule 
that  best  suited  their  needs,  (2) 
equivalent flexi bility  for  manufacturers 
of  equipment  using  small  engines  as  for 
those  using  iarger  engines,  (3)  provision 
for  equipment  manufacturers  to 
purchase  credits  in  the  averagi ng, 
banking,  and  trading  program  and  to  use 
those  credits  to  exempt  more 
equipment,  (4)  dropping  of  the 
requirement  that  the  smal  I  volume 
al  I  owance  be  restri  cted  to  a  si  ngi  e 


equipment  modei,  and  (5)  adoption  of  a 
hardship  relief  provision.  Subsequently, 
EPA  incorporated  all  five  recommended 
provisions  into  the  Notice  of  Proposed 
Rulemaking.  Subsequently,  EPA 
incorporate  ail  five  recommended 
provisions  into  the  Notice  of  Proposed 
Rulemaking. 

After  evaiuating additional  comments 
received  on  the  proposed  reguiatory 
aiternatives,  EPA  i  s  adopti  ng  some  of 
the  provi  si  ons  as  they  were 
recommended  by  the  Panel  as  well  as 
alternative  flexibility  provisions.  The 
Agency  is  adopting  the  first  two 
provisions,  although  by  removing  a 
special  broader  exempt! on  for  farm!  ng 
and  !  oggi  ng  equi  pment  and  i  nstead 
i  ncreasi  ng  the  al !  owances  avai  I  abl  e  to 
manufacturers  of  al  I  types  of  equi  pment, 
the  benef  i  t  to  most  smal  I  enti  ti  es  w  i  1 1 
actual  ly  be  greater  than  under  the 
proposal  program.  EPA  is  also  adopting 
the  fifth  provision,  establishing 
hardship  reiief. 

The  Agency  agreed  with  commenters 
who  said  that  the  third  provision, 
a!  iowi  ng  equi  pment  manufacturers  to 
purchase  ABT  program  credits,  would 
not  likely  provide  significant  reiief  to 
equi  pment  manufacturers  whi  le  addi  ng 
the  complexity  of  credit  account!  ng  and 
recordkeeping.  This  provision  was  not 
finalized.  The  fourth  provision  was 
adopted  in  a  revised  form,  expanding 
the  small  volume  all  owance  to  multiple 
equipment  modeis  whileestabiishing 
limitations  to  prevent  widespread  use  of 
this  provision  by  larger  companies  for 
whom  this  al! owance  is  not  intended. 

The  Agency  be!  i  eves  that,  taken  as  a 
whole,  the  flexi  bility  provisions 
estabiished  inthisfinal  ruleprovide 
smai  I  busi  nesses  wi  th  at  I  east  the  same 
and  probab!  y  greater  fl  exi  bi  I  ity 
compared  to  the  set  of  provisions 
recommended  by  the  Panel,  while 
meeti  ng  the  A gency's  ai  r  qual  i  ty  goal  s. 
These  provi  si  ons  represent  a  very 
si  gni  fi  cant  mi  ti  gati  on  of  the  economi  c 
impacts  on  smaii  equipment 
manufacturers  compared  to  the  impacts 
that  might  otherwise  have  occurred  if 
smaii  businesses  had  not  been 
consulted.  The  fina!  set  of  flexibility 
provisions  and  EPA's  rationale  for 
adopti  ng  these  provisions  are  discussed 
i  n  detai  I  i  n  Sect! on  ! ! . E  above  and  i  n  the 
Summary  and  Analysis  of  Comments 
document. 

EPA  prepared  an  initial  Regulatory 
Flexibility  Analysis  which  analyzed  the 
economi  c  i  mpacts  of  the  proposed  ru  I  e 
on  smal!  companies  and  discussed 
reiated  issues.  EPA  has  now  prepared  a 
Final  Regulatory  Flexibility  Analysis, 
which  i s  i ncorporated  in  Chapter  4 
(Economic  impact)  of  the  Final 
Regu  I  atory  I  mpact  A  nal  ysi  s  associ  ated 


with  this  final  rule.  The  Final 
Regulatory  Flexibility  Analysis  presents 
the  A  gency's  final  assessments  of  the 
impacts  thisruleislikely  to  have  on 
small  entities. 

The  Final  Regulatory  Flexibility 
Analysis  i  ncorporates  comments 
received  related  to  the  Initial  Regulatory 
F I  exi  bi  I  i  ty  A  nal  ysi  s  and  reassesses  the 
impact  of  the  regulations  on  smal! 
entities.  As  did  the  initia!  document,  the 
Final  Regulatory  Flexibility  Analysis 
ana!  yzes  the  four  separate  but  rel  ated 
industries  that  will  be  subject  to  this 
proposed  ruieand  that  contain  small 
businesses  as  defined  by  regulations  of 
the  Smai!  Business  Administration 
(SBA):  nonroad  diesel  engine 
manufacturing,  manufacturing  of 
nonroad  diese!  equipment,  post¬ 
manufacturer  marinizing  of  diese! 
engines,  and  the  rebuilding  or 
remanufacturing  of  diese!  nonroad 
engines.  A  detailed  economic  ana! ysi s 
was  conducted  only  for  equipment 
manufacturers,  forsevera!  reasons.  First, 
there  is  oniy  one  manufacturer  of  diese! 
engi  nes  affected  by  the  proposed  rule 
that  meets  SBA's  small  business  criteria, 
and  thi s  smai !  engi  ne  manufacturer 
would  have  i  mpacts  from  the  proposal 
that  are  si  mi  I  ar  to  those  i  mpacts 
experienced  by  iarge  nonroad  engine 
manufacturers  as  descri  bed  el  sew  here  i  n 
thisfinal  rule.  Second,  mari ni zers are 
expected  to  experi  ence  i  mpacts  si  mi  I  ar 
to  those  of  nonroad  equipment 
manufacturers  since  changes  made  by 
the  origi  nal  engi  ne  manufacturers  might 
require  changes  in  the  parts  and  process 
involved  in  marinization.  Finally, 
engi  ne  rebui  I  ders/remanufacturers  wi  1 1 
not  be  significantly  economically 
impacted,  si  nee  the  provisions  of  this 
final  rule  for  these  entities  does  not 
require  a  substantial  change  to  thei  r 
current  practices. 

As  described  above  in  Section  ii,  this 
rule!  ncl  udes  fl  exi  bi  I  i  ty  provi  si  ons  for 
equipment  manufacturers  (both  iarge 
and  small  manufacturers).  The  Final 
Regulatory  Flexibility  Analysis 
concludes  that  the  final  rule,  with  its 
compliance  flexi  bility  provisions,  will 
result  in  an  estimated  11  percent  of 
smai  I  equi  pment  manufacturers  havi  ng 
annual  compi  i  ance  costs  greater  than  1 
percent  of  thei  r  sal  es  revenues.  A I  so,  an 
estimated  7  percent  of  smal  I  equipment 
manufacturers  would  experience  a 
compi  i  ance  cost  i  mpact  greater  than  3 
percent  of  sales  revenues.  EPA  believes 
the  effects  of  the  f  I  exi  bi  I  i  ty  provi  si  ons 
are  conservative! y  estimated,  in  part 
because  the  hardship  reiief  provisions 
and  the  more  generous  exemption 
a!  I  owances  fi  nal  i  zed  i  n  thi  s  rul  e  were 
not  taken  into  account  in  the  analysis. 
EPA  considers  the  flexi  bility  provisions 
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put  in  place  by  this  rule  to  be  a  very 
effecti  ve  way  of  mi  ni  mi  zi  ng  si gni f i cant 
economic  impacts  on  small  equipment 
manufacturers  consistent  with  the 
Agency's  al  r  qual  ity  objectives. 

C.  Paperwork  Reduction  A  ct 

The  Paperwork  Reduction  Act,  44 
U.S.C.  3501efseq.,  requires  agencies  to 
submit  for  0MB  review  and  approval, 
federal  requirements  and  activities  that 
result  in  the  col  lection  of  information 
from  ten  or  more  persons.  I  nformati  on 
collection  requirements  may  include 


reporting,  labeling,  and  recordkeeping 
requirements.  Federal  agencies  may  not 
i  mpose  penal  ti  es  on  persons  who  fai  I  to 
comply  with  collections  of  information 
that  do  not  display  a  currently  valid 
0MB  control  number. 

The  information  collection 
requirements  in  this  final  rule  have  been 
approved  by  OM  B  without  comment 
under  the  Paperwork  Reduction  Act, 
except  for  the  requi  rement  that  engi  ne 
manufacturers'  annual  reports  include 
information  on  engines  produced  for  the 
equipment  manufacturer  flexi bility 


program,  discussed  above  in  section 
II.E.5.  This  requirement  was  not 
included  in  the  I  nformati  on  Collection 
Request  OCR)  submitted  to  OM  B 
because  it  was  not  formal  ly  proposed  by 
EPA  in  the  NPRM .  This  reporting 
requirement  was,  however,  put  forth  in 
the  NPRM  for  comment,  and  is  being 
adopted  in  the  final  rule  based  on 
further  analysis  and  consideration  of 
comments  received.  EPA  plans  to 
submit  a  separate  ICR  for  this 
requirement.  The  following  ICR 
documents  have  been  prepared  by  EPA: 


EPA  ICR  No. 

Title 

0MB 

control  No. 

0011.09  . 

Selective  Enforcement  Auditing  and  recordkeeping  requirements  for  on-highway  HDE,  nonroad 

2060-0604 

compression  ignition  engines,  and  on-highway  light-duty  vehicles  and  Light  duty  trucks. 

0095.10  . 

Pre-certification  and  testing  exemption  reporting  and  recordkeeping  requirements  . 

2060-0007 

0282.10  . 

Emission  Defect  Information  and  Voluntary  Emission  recall  reports  . 

2060-0048 

1684.04  . 

Compression  Ignition  Non-Road  Engine  Certification  Application  . 

2060-0104 

1695.03  . 

Amendment  to  the  Information  Collection  Request  Emission  Standards  for  New  Nonroad  Spark- 

2060-0104 

Ignition  Engines. 

1826.01  . 

Information  collection  for  equipment  manufacturer  flexibility  . 

2060-0369 

The  Information  Collection  Requests 
(ICR)  were  subject  to  public  notice  and 
comment  prior  to  OM  B  approval  and,  as 
a  result,  EPA  finds  that  there  is  "good 
cause"  under  section  553(b)  of  the 
Administrative  Procedures  Act  (5  U.S.C. 
553  (b))  to  i  ncl  ude  these  i  nformati  on 
collection  requirements  in  40  CFR  Part 
9  without  additional  notice  and 
comment.  EPA  received  various 
comments  on  the  rul  emaki  ng  provi  si  ons 
covered  by  the  ICRs,  but  no  comments 
on  the  paperwork  burden  or  other 
information  in  the  ICRs.  All  comments 
that  were  submitted  to  EPA  are 
considered  in  the  Summary  and 
Analysis  of  Comments,  which  can  be 
found  i  n  the  docket  (A-96-40).  A  copy 
of  any  of  the  submitted  ICR  documents 
may  be  obtained  from  Sandy  Farmer, 
OPPE  Regulatory  Information  Division, 
U.S.  Environmental  Protection  Agency 
(2137),  401  M  St,  S.W.,  Washington,  DC 
20460,  or  by  calling  (202)  260-2740. 

D.  Unfunded  Mandates  Reform  Act 

Title  II  of  the  Unfunded  Mandates 
Reform  Act  of  1995  (UMRA),  Public 
Law  104-4,  establishes  requirements  for 
federal  agencies  to  assess  the  effects  of 
their  regulatory  actions  on  state,  local, 
and  tribal  governments  and  the  private 
sector.  U  nder  sect!  on  202  of  the  U  M  RA , 
EPA  generally  must  prepare  a  written 
statement  including  a  cost-benefit 
analysis,  for  propos^  and  final  rules 
with  "federal  mandates"  that  may  result 
in  expenditures  to  state,  local,  and  tribal 
governments,  in  the  aggregate,  or  to  the 
private  sector,  of  $100  million  or  more 
for  any  one  year.  Before  promulgati  ng 


an  EPA  rulefor  which  a  written 
statement  is  needed,  section  205  of  the 
U  M  RA  general  ly  requi  res  EPA  to 
identify  and  consider  a  reasonable 
number  of  regulatory  alternatives  and 
adopt  the  I  east  costi  y,  most  cost- 
effective,  or  least  burdensome 
alternative  that  achi  eves  the  objectives 
of  the  rule.  The  provisions  of  section 
205  do  not  apply  when  they  are 
inconsistent  with  applicable  law. 
Moreover,  section  205  allows  EPA  to 
adopt  an  alternative  other  than  the  least 
costly,  most  cost-effective,  or  least 
burdensome  alternative  if  the 
Administrator  publishes  with  the  final 
rule  an  explanation  of  why  that 
alternative  was  not  adopt^.  Before  EPA 
estabi  i  shes  any  regu  I  atory  requ  i  rements 
that  may  significantly  or  uniquely  affect 
small  governments,  including  tribal 
governments,  it  must  have  developed 
under  sect!  on  203  of  the  U  M  RA  a  smal  I 
government  agency  plan.  The  plan  must 
providefor  notifying  potentially 
affected  small  governments,  enabling 
officials  of  affected  small  governments 
to  have  meaningful  and  timely  input  in 
the  development  of  EPA  regulatory 
proposal  s  w  i  th  si  gn  i  f i  cant  fed  eral 
intergovernmental  mandates,  and 
informing,  educating,  and  advising 
small  governments  on  compliance  with 
the  regulatory  requi  rements. 

Thisfinal  rule  cental  ns  no  federal 
mandates  (under  the  regulatory 
provisions  of  Title  II  of  the  UM  RA)  for 
state,  local,  or  tribal  governments.  The 
rule  i  mposes  no  enforceable  duties  on 
any  of  these  governmental  entiti  es. 
Nothing  in  the  final  program  will 


significantly  or  uniquely  affect  small 
governments.  EPA  has  determined  that 
thi  s  rul  e  cental  ns  federal  mandates  that 
may  result  in  expenditures  of  $100 
mi  1 1  i  on  or  more  i  n  any  one  year  for  the 
private  sector.  EPA  bel  i  eves  that  the 
proposed  program  represents  the  I  east 
costly,  most  cost-effective  approach  to 
achi  eve  the  ai  r  qual  ity  goal  s  of  the  rule. 
The  cost-benefit  analysis  requi  red  by 
UM  RA  is  contained  in  the  Final  RIA. 
The  reader  is  directed  to  Section  VILA 
for  further  i  nformati  on  regard!  ng  these 
anal  yses. 

E.  Congressional  Review  Act 

The  Congressional  Review  Act,  5 
U.S.C.  801  efseg.,  as  added  by  the  Smal  I 
Business  Regulatory  Enforcement 
Fai  mess  Act  of  1996,  generally  provides 
that  before  a  rule  may  take  effect,  the 
agency  promulgating  the  rulemust 
submit  a  rule  report,  which  includes  a 
copy  of  the  rule,  to  each  House  of  the 
Congress  and  to  the  Comptrol  ler  General 
of  theUnited  States.  EPA  will  submita 
report  contai  ni  ng  thi  s  rul  e  and  other 
requi  red  i  nformati  on  to  the  U  .S.  Senate, 
the  U  .S.  House  of  Representatives,  and 
the  Comptrol  ler  General  of  theUnited 
States  pri  or  to  pu  bl  i  cat!  on  of  the  ru  I  e  i  n 
the  Federal  Register.  This  rule  is  a 
"major  rule"  as  defined  by  5  U.S.C. 
804(2). 

F.  National  Technology  Transfer  and 
A  dvancement  Act 

Section  12(d)  of  the  National 
Technol ogy  Transfer  and  Advancement 
Act  of  1995  ("NTTAA"),  Public  Law 
104-113,  section  12(d)  (15  U.S.C.  272 
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note)  directs  ERA  to  use  voluntary 
consensus  standards  in  its  regulatory 
activities  unless  doing  so  would  be 
inconsistent  with  applicable  law  or 
otherwise  impractical.  Voluntary 
consensus  standards  are  techni  cal 
standards  (e.g.,  materials  specifications, 
test  methods,  sampling  procedures,  and 
bus!  ness  practices)  that  are  developed  or 
adopted  by  voluntary  consensus 
standards  bodies.  The  NTTAA  directs 
ERA  to  provide  Congress,  through  OM  B, 
explanations  when  the  Agency  decides 
not  to  use  aval  I  abl  e  and  appi  i  cabi  e 
voluntary  consensus  standards. 

Thisfinal  rule  involves  techni  cal 
standards.  While  commenters  suggested 
the  use  of  ISO  8178  test  procedures  for 
measuring  emissions,  the  Agency  has 
decided  not  to  rely  on  these  ISO 
procedures  in  this  rulemaking.  The 
Agency  has  determined  that  these 
procedures  would  be  impracticable 
because  they  rel  y  too  heavi  I  y  on 
reference  testing  conditions.  Because 
the  test  procedures  in  these  regulations 
need  to  represent  in-use  operation 
typical  of  operation  in  the  field,  they 
must  be  based  on  a  range  of  ambi  ent 
conditions.  ERA  has  determined  that  the 
ISO  procedures  are  not  broadly  usable 
in  their  current  form,  and  therefore 
cannot  be  adopted  by  reference.  ERA 
has  instead  chosen  to  continue  to  rely 
on  the  procedures  outlined  in  40  CFR 
Part  89.  EPA  is  hopeful  that  future  ISO 
test  procedures  will  be  developed  that 
are  usabi  e  for  the  broad  range  of  test!  ng 
needed,  and  that  such  proc^u res  could 
then  be  adopted  by  reference.  EPA  also 
expects  that  any  devel  opment  of  revi  sed 
test  procedures  will  be  done  in 
accordance  with  ISO  procedures  and  in 
a  balanced  manner  and  thus  include  the 
opportunity  for  involvement  of  a  range 
of  I  nterested  parti  es  (potent!  al  I  y 
including  parties  such  as  industry,  EPA, 
state  governments,  and  environmental 
groups)  so  that  the  result!  ng  procedures 
can  represent  these  different  i  nterests. 

G.  Protection  of  Children 

Executive  Order  13045,  entitled 
"Protection  of  Children  from 
Environmental  Health  Risks  and  Safety 
Risks"  (62  FR  19885,  April  23,  1997), 
applies toarulethatisdetermined  to 
be  "economically  significant,"  as 
defined  under  Executive  Order  12866,  if 
the  environmental  health  or  safety  risk 
addressed  by  the  rule  has  a 
disproportionate  effect  on  children.  For 
these  rules,  the  Agency  must  eval  uate 
the  environmental  health  or  safety 
effects  of  the  planned  ruleon  children; 
and  explain  why  the  planned  regulation 
i  s  preferabi  e  to  other  potent!  al  I  y 
effective  and  reasonably  feasi  hie 
alternatives  considered  by  the  Agency. 


Thisfinal  rule  is  not  subject  to 
Executive  Order  13045,  because  this 
ru  I  e  d oes  not  i  n vol  ve  d eel  si  ons  on 
environmental  health  or  safety  risks  that 
may  disproportionately  affect  children. 

H.  Enhancing  Intergovernmental 
Partnerships 

Under  Executive  Order  12875,  EPA 
may  not  I  ssue  a  regu I ati on  that  I  s  not 
required  by  statute  and  that  creates  a 
mandate  upon  a  State,  local  or  tribal 
government,  unless  the  Federal 
government  provides  the  funds 
necessary  to  pay  the  direct  compi iance 
costs  incurred  by  those  governments.  If 
the  mandate  is  unfunded,  EPA  must 
provi de  to  the  Offi  ce  of  M  anagement 
and  Budget  a  descri  ption  of  the  extent 
of  ERA'S  prior  consultation  with 
representatives  of  affected  State,  local 
and  tri  bal  governments,  the  nature  of 
the! r  concerns,  copies  of  any  written 
communications  from  the  governments, 
and  a  statement  supporting  the  need  to 
issue  the  regulation.  In  addition. 
Executive  Order  12875  requires  EPA  to 
develop  an  effective  process  permitting 
elected  offi  dal  sand  other 
representatives  of  State,  local  and  tribal 
governments  "to  provide  meaningful 
and  timely  input  in  the  devel  opment  of 
regu  I  atory  proposal  s  contai  ni  ng 
significant  unfunded  mandates." 

Thisrulewill  be  implemented  at  the 
federal  level  and  I mposes compi i ance 
obligations  only  on  private  industry. 

The  rule  thus  creates  no  mandate  on 
State,  local  or  tri  bal  governments,  nor 
does  i  1 1  mpose  any  enforceabi  e  d  uti  es 
on  these  entities.  Accordingly,  the 
requirements  of  Executive  Order  12875 
do  not  apply  to  this  rule. 

/.  Consultation  and  Coordination  With 
Indian  Tribal  Governments 

Under  Executive  Order  13084,  EPA 
may  not  issue  a  regulation  that  is  not 
required  by  statute,  that  significantly  or 
uniquely  affects  the  communities  of 
Indian  tribal  governments,  and  that 
imposes  substantial  direct  compi  iance 
costs  on  those  communities,  unless  the 
Federal  government  provides  the  funds 
necessary  to  pay  the  direct  compi  iance 
costs  i  ncurred  by  the  tri  bal 
governments.  If  the  mandate  is 
unfunded,  EPA  must  provide  to  the 
Office  of  Management  and  Budget,  in  a 
separately  identified  section  of  the 
preambleto  the  rule,  a  description  of 
the  extent  of  ERA'S  prior  consultation 
with  representatives  of  affected  tribal 
governments,  a  summary  of  the  nature 
of  the!  r  concerns,  and  a  statement 
supporting  the  need  to  issue  the 
regulation.  In  addition.  Executive  Order 
13084  requires  EPA  to  develop  an 
effective  process  permitting  elected  and 


other  representati  ves  of  I  nd  I  an  tri  bal 
governments  "to  provide  meaningful 
and  ti  mely  I  nput  I  n  the  development  of 
regulatory  pol  ides  on  matters  that 
significantly  or  uniquely  affect  their 
communities." 

This  rule  does  not  significantly  or 
uniquely  affect  the  communities  of 
Indian  tribal  governments.  As  noted 
above,  thi  s  rul  e  wi  1 1  be  I  mpl  emented  at 
the  federal  level  and  imposes 
compi  i  ance  obi  i  gati  ons  onl  y  on  pri  vate 
industry.  Accordingly,  the  requirements 
of  Executive  Order  13084  do  not  apply 
to  this  rule. 

VIII.  Statutory  Authority 

In  accordance  with  section  213(a)  of 
the  Clean  Air  Act,  42  U.S.C.  7547(a), 

EPA  conducted  astudy  of  emissions 
from  nonroad  engines,  vehicles,  and 
equipment  in  1991.  Based  on  the  results 
of  that  study,  EPA  determined  that 
emi  ssi ons  of  N Ox,  vol  ati  I e  organic 
compounds  (including  hydrocarbons), 
and  CO  from  nonroad  engi  nes  and 
equ  i  pment  contri  bute  si  gni  f  I  canti  y  to 
ozone  and  CO  concentrations  in  more 
than  one  nonattai nment  area.  See  59  FR 
31306,  June  17,  1994.  Given  this 
determination,  section  213(a)(3)  of  the 
Act  requires  EPA  to  promulgate  (and 
from  ti  me  to  ti  me  revi  se)  emi  ssi  ons 
standards  for  those  classes  or  categories 
of  new  nonroad  engines,  vehicles,  and 
equipment  that  in  ERA'S  judgment  cause 
or  contri  bute  to  such  air  pollution.  EPA 
has  determi  ned  that  the  engi  nes 
regulated  under  this  final  rule"causeor 
contribute"  to  such  air  pollution.  See  59 
FR  31306,  June  17,  1994. 

Where  EPA  determi  nes  that  other 
emi  ssi  ons  from  new  nonroad  engines, 
vehicles,  or  equipment  significantly 
contri  bute  to  al  r  pol  I  uti  on  that  may 
reasonably  be  anticipated  to  endanger 
public  health  or  welfare,  section 
213(a)(4)  authorizes  EPA  to  establish 
(and  from  ti  me  to  ti  me  revi  se)  emi  ssi  on 
standards  from  those  cl  asses  or 
categories  of  new  nonroad  engines, 
vehicles,  and  equipment  that  EPA 
determi  nes  cause  or  contri  bute  to  such 
air  pollution.  In  the  June  1994  final  rule, 
EPA  made  this  determination  for 
emissions  of  PM  and  smoke  from 
nonroad  engines  in  general  and  for  Cl 
nonroad  engi  nes  rated  at  or  above  37 
kW.  This  rule  extends  the  same  findings 
to  nonroad  diesel  engines  rated  under 
37  kW. 

List  of  Subjects 

40  CFR  Part  9 

Environmental  protection.  Reporting 
and  recordkeeping  requirements. 


Federal  Register/ Vol.  63,  No.  205/ Friday,  October  23,  1998/ Rules  and  Regulations 


56995 


40CFR  Part  86 

A  d  mi  ni  strati  ve  practi  ce  and 
procedure.  Confidential  business 
information.  Labeling,  Motor  vehicle 
pollution.  Reporting  and  recordkeeping 
requirements. 

40CFR  Part  89 

Environmental  protection, 

A  d  mi  ni  strati  ve  practi  ce  and  proced  u  re. 
Confidential  business  information, 

Diesel  fuel.  Imports,  Incorporation  by 
reference.  Motor  vehicle  pollution. 
Reporting  and  recordkeeping 
requirements.  Research,  Warranties. 

Dated:  August  27,  1998. 

Carol  M.  Browner, 

Administrator. 

For  the  reasons  set  out  in  the 
preamble,  title 40,  chapter  I,  parts  9,  86, 
and  89  of  the  Code  of  Federal 
Regul  ati  ons  are  amended  as  set  forth 
below. 

PART  9— [AMENDED] 

1.  The  authority  citation  for  part  9 
continues  to  read  as  follows: 

Authority:  7  U.S.C.  135  etseq.,  136-136y: 
15  U.S.C.  2001,  2003,  2005,  2006,  2601-2671; 
21  U.S.C.  331j,  346a,  348;  31  U.S.C.  9701;  33 
U.S.C.  1251  etseq.,  1311,  1313d,  1314,  1318, 
1321,  1326,  1330,  1342  1344,  1345  (d)  and 
(e),  1361;  E.O.  11735,  38  FR  21243,  3  CFR, 
1971-1975  Comp.  p.  973;  42  U.S.C.  241, 

242b,  243,  246,  300f,  300g,  300g-l,  300g-2, 
300g-3,  300g-4,  300g-5,  300g-6,  300j-l, 
300j-2,  300j-3,  300j-4,  300j-9,  1857  etseq., 
6901- 6992k,  7401-7671q,  7542,  9601-9657, 
11023,  11048. 

2.  Section  9.1  is  amended  in  the  table 
by  removi  ng  the  center  head!  ng 
"Control  of  Emissions  From  New  and 
In-Use  Nonroad  Engines"  and  the 
entries  under  that  center  heading  and 
adding  a  new  center  heading  and  entries 
in  numerical  order  to  read  as  follows: 

§9.1  0MB  approvals  under  the  Paperwork 
Reduction  Act. 


40  CFR  citation 


0MB  controi 
No. 


Control  of  Emissions  From  New  and  In- 
Use  Nonroad  Compression-Ignition  En¬ 
gines 


89.1  . 

2060-0124 

89.2  . 

2060-0124 

89.114-89.120  . 

2060-0287 

89.122-89.127  . 

2060-0287 

89.129  . 

2060-0287 

89.203-89.207  . 

2060-0287 

89.209-89.211  . 

2060-0287 

89.304-89.331  . 

2060-0287 

89.404-89.424  . 

2060-0287 

89.505-89.512  . 

2060-0064 

40  CFR  citation 


0MB  controi 
No. 


89.603-89.605 

89.607-89.610 

89.611  . 

89.612  . 

89.801-89.803 

89.903  . 

89.905-89.91 1 


2060-0095 

2060-0095 

2060-0007, 

2060-0095 

2060-0095 

2060-0048 

2060-0124 

2060-0007 


PART  86— CONTROL  OF  EMISSIONS 
FROM  NEW  AND  IN-USE  HIGHWAY 
VEHICLES  AND  ENGINES 

3.  The  heading  of  part  86  is  revised 
as  set  forth  above. 

4.  The  authority  citation  for  part  86 
continues  to  read  as  follows: 

Authority:  42  U.S.C.  7401-7671(q). 

5.  Section  86.884-8  is  amended  by 
revi  si  ng  the  tabi  e  i  n  paragraph  (c)(4)  to 
read  as  fol  I  ows: 

§  86.884-8  Dynamometer  and  engine 
equipment. 

(q)*  *  * 

(4)  *  *  * 


Maximum  rated  horsepower 

Exhaust 

pipe 

diameter 

(inches) 

HP>50  . 

1.5 

50<HP>100  . 

2.0 

100<HP>200  . 

3.0 

200<HP>300  . 

4.0 

300<HP>500  . 

5.0 

HP<5006.0. 

PART  89— CONTROL  OF  EMISSIONS 
FROM  NEW  AND  IN-USE  NONROAD 
COMPRESSION-IGNITION  ENGINES 

6.  The  heading  of  part  89  is  revised 
as  set  forth  above. 

7.  The  authority  citation  for  part  89 
continues  to  read  as  fol  I  ows: 

Authority:  Saitions  202,  203,  204,  205, 
206,  207,  208,  209,  213,  215,  216,  and  301(a) 
of  theClean  AirAct,  as  amended  (42  U.S.C. 
7521,  7522,  7523,  7524,  7525,  7541,  7542, 
7543,  7547,  7549,  7550,  and  7601(a)). 

8.  The  fol  I  owing  sections  are 
redesignated  as  set  forth  in  the 
fol  I  owing  table: 


Oid 

designation 

New 

designation 

89.101-96  . 

89.101 

89.102-96  . 

89.102 

89.103-96  . 

89.103 

89.104-96  . 

89.104 

89.105-96  . 

89.105 

Oid 

designation 

New 

designation 

89.106-96  . 

89.106 

89.107-96  . 

89.107 

89.108-96  . 

89.108 

89.109-96  . 

89.109 

89.110-96  . 

89.110 

89.111-96  . 

89.111 

89.112-96  . 

89.112 

89.113-96  . 

89.113 

89.114-96  . 

89.114 

89.115-96  . 

89.115 

89.116-96  . 

89.116 

89.117-96  . 

89.117 

89.118-96  . 

89.118 

89.119-96  . 

89.119 

89.120-96  . 

89.120 

89.121-96  . 

89.121 

89.122-96  . 

89.122 

89.123-96  . 

89.123 

89.124-96  . 

89.124 

89.125-96  . 

89.125 

89.126-96  . 

89.126 

89.127-96  . 

89.127 

89.128-96  . 

89.128 

89.129-96  . 

89.129 

89.201-96  . 

89.201 

89.202-96  . 

89.202 

89.203-96  . 

89.203 

89.204-96  . 

89.204 

89.205-96  . 

89.205 

89.206-96  . 

89.206 

89.207-96  . 

89.207 

89.208-96  . 

89.208 

89.209-96  . 

89.209 

89.210-96  . 

89.210 

89.211-96  . 

89.211 

89.212-96  . 

89.212 

89.301-96  . 

89.301 

89.302-96  . 

89.302 

89.303-96  . 

89.303 

89.304-96  . 

89.304 

89.305-96  . 

89.305 

89.306-96  . 

89.306 

89.307-96  . 

89.307 

89.308-96  . 

89.308 

89.309-96  . 

89.309 

89.310-96  . 

89.310 

89.311-96  . 

89.311 

89.312-96  . 

89.312 

89.313-96  . 

89.313 

89.314-96  . 

89.314 

89.315-96  . 

89.315 

89.316-96  . 

89.316 

89.317-96  . 

89.317 

89.318-96  . 

89.318 

89.319-96  . 

89.319 

89.320-96  . 

89.320 

89.321-96  . 

89.321 

89.322-96  . 

89.322 

89.323-96  . 

89.323 

89.324-96  . 

89.324 

89.325-96  . 

89.325 

89.326-96  . 

89.326 

89.327-96  . 

89.327 

89.328-96  . 

89.328 

89.329-96  . 

89.329 

89.330-96  . 

89.330 

89.331-96  . 

89.331 

89.401-96  . 

89.401 

89.402-96  . 

89.402 

89.403-96  . 

89.403 

89.404-96  . 

89.404 

89.405-96  . 

89.405 

89.406-96  . 

89.406 
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Old 

designation 

New 

designation 

89.407-96  . 

89.407 

89.408-96  . 

89.408 

89.409-96  . 

89.409 

89.410-96  . 

89.410 

89.411-96  . 

89.411 

89.412-96  . 

89.412 

89.413-96  . 

89.413 

89.414-96  . 

89.414 

89.415-96  . 

89.415 

89.416-96  . 

89.416 

89.417-96  . 

89.417 

89.418-96  . 

89.418 

89.419-96  . 

89.419 

89.420-96  . 

89.420 

89.421-96  . 

89.421 

89.422-96  . 

89.422 

89.423-96  . 

89.423 

89.424-96  . 

89.424 

89.425-96  . 

89.425 

89.501-96  . 

89.501 

89.502-96  . 

89.502 

89.503-96  . 

89.503 

89.504-96  . 

89.504 

89.505-96  . 

89.505 

89.506-96  . 

89.506 

89.507-96  . 

89.507 

89.508-96  . 

89.508 

89.509-96  . 

89.509 

89.510-96  . 

89.510 

89.511-96  . 

89.511 

89.512-96  . 

89.512 

89.513-96  . 

89.513 

89.514-96  . 

89.514 

89.515-96  . 

89.515 

89.516-96  . 

89.516 

89.601-96  . 

89.601 

89.602-96  . 

89.602 

89.603-96  . 

89.603 

89.604-96  . 

89.604 

89.605-96  . 

89.605 

89.606-96  . 

89.606 

89.607-96  . 

89.607 

89.608-96  . 

89.608 

89.609-96  . 

89.609 

89.610-96  . 

89.610 

89.611-96  . 

89.611 

89.612-96  . 

89.612 

89.613-96  . 

89.613 

9.  I  n  part  89,  al  I  I  nternal  sect!  on 
references  are  revised  as  i  ndicated  i  n 
the  above  redesi  gnati  on  tabi  e. 


Subpart  A — [Amended] 

10.  Section  89.1  is  amended  by 
revising  paragraphs  (a)  and  (b)(4),  by 
removi  ng  the  word  "and"  at  the  end  of 
paragraph  (b)(3),  and  adding  paragraph 
(b)(5),  to  read  as  fol lows: 

§89.1  Applicability. 

(a)  This  part  applies  to  nonroad 
compression-ignition  engines. 

(b)  *  *  * 

(4)  Engi  nes  used  i  n  mari  ne  vessei  s  as 
defi  ned  i  n  the  Generai  Provi  si  ons  of  the 
United  States  Code,  1  U.S.C.  3  ,  if  those 
engi  nes  have  a  rated  power  at  or  above 
37  kW;  and 


(5)  Engines  with  a  per  cylinder 
dispiacementof  iessthan  50  cubic 
centi  meters. 

11.  Section  89.2  is  amended  by 
revising  the  definition  of  Nonro^ 
vehicle  or  nonroad  equipment 
manufacturer,  removing  the  definition 
of  Nonroad  compression-ignition  engine 
and  adding  new  definitions  in 
ai  phabeti  cai  order  to  read  as  fol  I  ows: 

§89.2  Definitions. 

Auxiliary  marine  diesel  engine  means 
a  marine  diesel  engine  that  is  not  a 
propulsion  marine diesei  engine. 

Blue  Sky  Series  engine  means  a 
nonroad  engi  ne  meeti  ng  the 
requirements  of  §  89.112(f). 

Compress! on-igiition  means  rei  ati  ng 
to  a  type  of  engi  ne  wi  th  operati  ng 
characteri  sti  cs  si  gni  fi  canti y  si  mi  I  ar  to 
the  theoretical  Diesel  combustion  cycle. 
The  non-use  of  a  throttle  to  regulate 
i ntake  ai r  f I ow  for  control  ling  power 
during  normai  operation  is  indicative  of 
a  compression-ignition  engine.  This 
definition  is applicabie beginning 
January  1,  2000. 

Constant-speed  engne  means  an 
engi  ne  that  i  s  governed  to  operate  only 
at  rated  speed. 

Crankcase  emissions  means  ai  rborne 
substances  emitted  to  the  atmosphere 
from  any  portion  of  the  engine 
crankcase  ventilation  or  lubrication 
systems. 

Exhaust  gas  recirculation  means  an 
emission  control  technology  that 
reduces  emissions  by  routing  exhaust 
gases  that  had  been  exhausted  from  the 
combustion  chamber(s)  back  into  the 
engine  to  be  mixed  with  incoming  air 
prior  to  or  during  combustion.  The  use 
of  valve  ti  mi  ng  to  i  ncrease  the  amount 
of  residual  exhaust  gas  in  the 
combustion  chamber(s)  that  is  mixed 
with  incoming  air  prior  to  or  during 
combustion  is  not  considered  to  be 
exhaust  gas  reci  rcul  ati  on  for  the 
purposes  of  this  part. 

Full  load  governed  speed  i  s  the 
maxi  mum  full  load  speed  as  specified 
by  the  manufacturer  i  n  the  saies  and 
servi  ce  I  i  teratu  re  and  certi  f i  cati  on 
application.  This  speed  isthe  highest 
engine  speed  with  an  advertised  power 
greater  than  zero. 

Intermediate  speed  means  peak 
torque  speed  if  peak  torque  speed 
occurs  from  60  to  75  percent  of  rated 
speed,  if  peak  torque  speed  is  less  than 
60  percent  of  rated  sp^,  intermediate 
sp^  means  60  percent  of  rated  speed. 


if  peak  torque  speed  is  greater  than  75 
percent  of  rated  speed,  intermediate 
speed  means  75  percent  of  rated  speed. 

Marine  diesel  engne  means  a 
compression-ignition  engine  that  is 
i  ntended  to  be  i  nstal  I  ed  on  a  vessei . 

Nonroad  vehicle  or  nonroad 
equipment  manufacturer  means  any 
person  engaged  in  the  manufacturing  or 
assembi  i  ng  of  new  nonroad  vehi  cl  es  or 
equipment  or  importing  such  vehicles 
or  equi  pment  for  resal  e,  or  who  acts  for 
and  is  under  the  control  of  any  such 
person  in  connection  with  the 
distribution  of  such  vehicies  or 
equipment.  A  nonroad  vehicle  or 
equipment  manufacturer  does  not 
include  any  deaier  with  respect  to  new 
nonroad  vehicles  or  equipment  received 
by  such  person  in  commerce.  A  nonroad 
vehicle  or  equipment  manufacturer  does 
not  include  any  person  engaged  in  the 
manufacturi  ng  or  assembi  i  ng  of  new 
nonroad  vehicles  or  equi  pment  who 
does  not  i  nstai  i  an  engi  ne  as  part  of  that 
manufacturi  ng  or  assembi  i  ng  process. 

All  nonroad  vehicle  or  equipment 
manufacturing  entities  that  are  under 
the  control  of  the  same  person  are 
consi  dered  to  be  a  si  ngi  e  nonroad 
vehicle  or  nonroad  equipment 
manufacturer. 

Post-manufacture  marinizer  means  a 
person  who  produces  a  marine  diesei 
engi  ne  by  su  bstanti  al  I  y  mod  i  fyi  ng  a 
certified  or  uncertified  complete  or 
partially  complete  engine,  and  is  not 
controi  ied  by  the  manufacturer  of  the 
base  engine  or  by  an  entity  that  also 
control  s  the  manufacturer  of  the  base 
engine.  For  the  purpose  of  this 
definition,  "substantially  modify" 
means  changi  ng  an  engi  ne  i  n  a  way  that 
couid  change  engine  emission 
characteri  sties. 

Propulsion  marine  diesel  engine 
means  a  mari  ne  diesei  engi  ne  that  is 
intended  to  move  a  vessei  through  the 
water  or  direct  the  movement  of  a 
vessei. 

Rated  speed  is  the  maximum  full  load 
governed  speed  for  governed  engi  nes 
and  the  speed  of  maxi  mum  horsepower 
for  ungoverned  engines. 

Specific  emissions  means  emi  ssi  ons 
expressed  on  the  basis  of  observed  brake 
power,  using  units  of  g/kW-hr.  Observed 
brake  power  measurement  i  ncl  udes 
accessori  es  on  the  engi  ne  i  f  these 
accessories  are  required  for  running  an 
emi  ssi  on  test  (except  for  the  cool  i  ng 
fan).  When  it  is  not  possibieto  test  the 
engine  in  the  gross  conditions,  for 
example,  if  the  engine  and  transmission 
form  a  si  ngi e  i ntegrai  unit,  the  engine 


Federal  Register/ Vol.  63,  No.  205/ Friday,  October  23,  1998/ Rules  and  Regulations 


56997 


may  detested  in  the  net  condition. 
Power  correct!  ons  from  net  to  gross 
conditions  will  be  all  owed  with  prior 
approval  of  the  Administrator. 

Tier  1  engne  means  an  engi  ne  subject 
to  theTier  1  emission  standards  I ist^ 
in  §  89.112(a). 

Tier  2  engne  means  an  engi  ne  subject 
to  theTier  2  emission  standards  I ist^ 
in  §  89.112(a). 

Tier  3  engne  means  an  engi  ne  subject 
to  theTier  3  emission  standards  I ist^ 
in  §  89.112(a). 

U .5. -directed  production  voiume 
means  the  number  of  nonroad 
equipment,  vehicle,  or  marine  diesel 
engi  ne  units  produced  by  a 


manufacturer  for  which  the 
manufacturer  has  reasonable  assurance 
that  sale  was  or  will  be  made  to  ultimate 
purchasers  in  the  United  States. 

Vessei  has  the  meaning  given  to  it  in 
lU.S.C.  3. 

12.  Section  89.3  is  amended  by 
adding  new  acronyms  in  alphabetical 
order  to  read  as  fol  I ows: 

§89.3  Acronyms  and  abbreviations. 

EGR  Exhaust  gas  reel  rcul  ati  on. 

NMHC  Nonmethane  hydrocarbon. 

P  M  Parti  cu  I  ate  matter. 


THC  Total  hydrocarbon. 

§89.4  [Removed  and  Reserved] 

13.  Remove  and  reserve  §  89.4. 

14.  Section  89.6  is  amended  by 

revi  si  ng  the  I  ast  sentence  i  n  paragraph 

(b)(1)  i ntroductory  text  and  the  tabi e  i n 
paragraph  (b)(1)  to  read  as  fol  I  ows: 

§89.6  Reference  materials. 

(b)  *  *  * 

(1)*  *  *  Copies  of  these  materials 
may  be  obtain^  from  American  Society 
for  T esti  ng  and  M  ateri  al  s,  100  Barr 
Harbor  Drive,  West  Conshohocken,  PA 
19428-2959. 


ASTM  D86-97: 


Document  number  and  name 


40  CFR  part  89  reference 


“Standard  Test  Method  for  Distillation  of  Petroleum  Products  at  Atmospheric  Pressure” . 

ASTM  D93-97: 

“Standard  Test  Methods  for  Flash  Point  by  Pensky-Martens  Closed  Cup  Tester”  . 

ASTM  Df  29-95: 

“Standard  Test  Method  for  Sulfur  in  Petroleum  Products  (General  Bomb  Method)” . 

ASTM  D287-92: 

“Standard  Test  Method  for  API  Gravity  of  Crude  Petroleum  and  Petroleum  Products”  (Hydrometer  Method)  .... 
ASTM  D445-97: 

“Standard  Test  Method  for  Kinematic  Viscosity  of  Transparent  and  Opaque  Liquids  (the  Calculation  of  Dy¬ 
namic  Viscosity)”. 

ASTM  D613-95: 

“Standard  Test  Method  for  Cetane  Number  of  Diesel  Fuel  Oil”  . 

ASTM  Df  31 9-98: 

“Standard  Test  Method  for  Hydrocarbon  Types  in  Liquid  Petroleum  Products  by  Fluorescent  Indicator  Adsorp¬ 
tion”. 

ASTM  D2622-98: 


Appendix  A  to  Subpart  D. 
Appendix  A  to  Subpart  D. 
Appendix  A  to  Subpart  D. 
Appendix  A  to  Subpart  D 
Appendix  A  to  Subpart  D. 

Appendix  A  to  Subpart  D. 
Appendix  A  to  Subpart  D. 


“Standard  Test  Method  for  Sulfur  in  Petroleum  Products  by  Wavelength  Dispersive  X-ray  Fluorescence  Spec¬ 
trometry”. 

ASTM  D51 86-96: 


Appendix  A  to  Subpart  D. 


“Standard  Test  Method  for  “Determination  of  the  Aromatic  Content  and  Polynuclear  Aromatic  Content  of  Die¬ 
sel  Fuels  and  Aviation  Tubine  Fuels  By  Supercritical  Fluid  Chromatography”. 

ASTM  E29-93a: 


Appendix  A  to  Subpart  D. 


“Standard  Practice  for  Using  Significant  Digits  in  Test  Data  to  Determine  Conformance  with  Specifications” 


89.120;  89.207;  89.509. 


Subpart  B — [Amended] 

15.  The  newly  designated  §  89.102  is 
amended  by  revi  si  ng  the  secti  on 
heading  and  paragraph  (a)  and  adding 
new  paragraphs  (c),  (d),  (e),  (f),  (g),  and 
(h)  to  read  as  follows: 

§89.102  Effective  dates,  optional 
inclusion,  flexibility  for  equipment 
manufacturers. 

(a)  This  subpart  applies  to  all  engines 
described  in  §  89.101  with  the  following 
power  rating  and  manufactured  after  the 
following  dates: 

(1)  Less  than  19  kW  and 
manufactured  on  or  after  january  1, 

2000; 

(2)  Greater  than  or  equal  to  19  kW  but 
less  than  37  kW  and  manufactured  on 
or  after  january  1,  1999; 


(3)  Greater  than  or  equal  to  37  kW  but 
less  than  75  kW  and  manufactured  on 
or  after  january  1,  1998; 

(4)  Greater  than  or  equal  to  75  kW  but 
less  than  130  kW  and  manufactured  on 
or  after  january  1,  1997; 

(5)  Greater  than  or  equal  to  130  kW 
but  less  than  or  equal  to  560  kW  and 
manufactured  on  or  after  january  1, 
1996; 

(6)  Greater  than  560  kW  and 
manufactured  on  or  after  january  1, 
2000. 

(c)  Engines  meeting  the  voluntary 
standards  described  in  §  89.112(f)  may 
be  designated  as  Blue  Sky  Series 
engines  through  the  2004  model  year. 

(d)  innpiementation  fiexibiiityfor 
equipment  and  vehicie  manufacturers 
and  post-manufacture  marinizers. 
Nonroad  equipment  and  vehicle 


manufacturers  and  post-manufacture 
mari  ni  zers  may  take  any  of  the 
otherwise  prohibited  actions  identified 
in  §  89.1003(a)(1)  with  respect  to 
nonroad  equipment  and  vehicles  and 
marinediesel  engines,  subject  to  the 
requi  rements  of  paragraph  (e)  of  thi s 
section.  The  following  allowances  apply 
separately  to  each  engine  power 
category  subject  to  standards  under 
§  89.112; 

(1)  Percent-of-production  aiiowances. 
(i)  Equipment  rated  at  or  above  37  kW. 
For  nonroad  equipment  and  vehicles 
with  engines  rated  at  or  above  37  kW, 
a  manufacturer  may  take  any  of  the 
actions  identified  in  §  89.1003(a)(1)  for 
a  portion  of  its  U.S. -directed  production 
volume  of  such  equipment  and  vehicles 
d  u  ri  ng  the  seven  years  i  mmed  i  atel  y 
fol  lowing  the  date  on  which  Tier  2 
engi  ne  standards  fi  rst  apply  to  engi  nes 
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used  in  such  equipment  and  vehicles, 
provi  ded  that  the  seven-year  sum  of 
these  portions  in  each  year,  as  expressed 
as  a  percentage  for  each  year,  does  not 
exceki  80,  and  provided  that  all  such 
equipment  and  vehicles  or  equipment 
contain  Tier  1  engines; 

(i  i )  Equipment  rated  under  37  kW.  F  or 
nonroad  equipment  and  vehicles  and 
marine  diesel  engines  with  engines 
rated  under  37  kW,  a  manufacturer  may 
take  any  of  the  actions  identified  in 
§  89.1003(a)(1)  for  a  portion  of  its  U  .S.- 
directed  production  volume  of  such 
equipment  and  vehicles  during  the 
seven  years  i mmediately  fol lowi ng  the 
date  on  which  Tier  1  engine  standards 
first  apply  to  engines  used  in  such 
equipment  and  vehicles,  provided  that 
the  seven-year  sum  of  these  porti  ons  i  n 
each  year,  as  expressed  as  a  percentage 
for  each  year,  does  not  exce^  80. 

(2)  Small  volume  allowances.  A 
nonroad  equipment  or  vehicle 
manufacturer  or  post-manufacture 
marinizer  may  exceed  the  production 
percentages  i  n  paragraph  (d)(1)  of  this 
section,  provided  that  in  each  regulated 
power  category  the  manufacturer's  total 
of  excepted  nonroad  equipment  and 
vehicles  and  marinediesd  engines: 

(i)  Over  the  years  in  which  the 
percent-of-production  al lowance  appi ies 
does  not  exceed  100  units  times  the 
number  of  years  i  n  which  the  percent- 
of-production  allowance  applies;  and 

(ii)  Does  not  exceed  200  units  in  any 
year;  and 

(i  i  i )  Does  not  use  engi  nes  from  more 
than  one  engine  family,  or,  for  excepted 
equipment  vehicles,  and  marine  diesel 
engi  nes  usi  ng  engi  nes  not  bel  ongi  ng  to 
any  engi  ne  fami  ly,  from  more  than  one 
engi  ne  manufacturer. 

(3)  Inclusion  of  previous-tier  eng  nes. 
Nonroad  equipment  and  vehicles  and 
marine  diesel  engines  built  with 
previous  tier  or  noncertified  engines 
under  the  exi sti ng  i  nventory  provisions 
of  §  89.1003(b)(4)  need  not  be  included 
in  determining compliancewith 
paragraphs  (d)(1)  and  (d)(2)  of  this 
section. 

(e)  Recordkeeping  and  calculation  to 
verify  compliance.  The  fol  I  owi  ng  shal  I 
apply  to  nonroad  equipment  or  vehicle 
manufacturers  and  post-manufacture 
marinizers  who  produce  excepted 
equipment  or  vehicles  or  marine  diesel 
engines  under  the  provi  si  ons  of 
paragraph  (d)  of  this  section: 

(1)  For  each  power  category  in  which 
excepted  nonroad  equipment  or 
vehicles  or  marine  diesel  engi  nes  are 
produced,  a  calculation  to  verify 
compliancewith  the  requirements  of 
paragraph  (d)  of  thi  s  secti  on  shal  I  be 
made  by  the  nonroad  equipment  or 
vehicle  manufacturer  or  post¬ 


manufacture  marinizer.  This  calculation 
shall  be  made  no  later  than  December  31 
of  the  year  fol  I  owi  ng  the  I  ast  year  i  n 
which  allowances  are  used,  and  shall  be 
based  on  actual  production  information 
from  the  subject  years.  If  both  the 
percent-of-production  and  small  volume 
al  lowances  have  been  exceeded,  then 
the  manufacturer  is  in  violation  of 
section  203  of  the  Act  and  §  89.1003, 
except  as  provided  under  paragraphs  (f) 
and  (h)  of  this  section. 

(2)  A  nonroad  equipment  or  vehicle 
manufacturer  or  post-manufacture 
marinizer  shall  keep  records  of  all 
nonroad  equipment  and  vehicles  and 
marine  diesel  engi  nes  excepted  under 
the  provi  si  ons  of  paragraph  (d)  of  thi  s 
section,  for  each  power  category  in 
which  exceptions  are  taken.  These 
records  shal  I  include  equipment  and 
engine  model  numbers,  serial  numbers, 
and  dates  of  manufacture,  and  engine 
rated  power.  In  addition,  the 
manufacturer  shall  keep  records 
suffi  ci  ent  to  demonstrate  the 
verifications  of  compliance  required  in 
paragraph  (e)(1)  of  this  section.  All 
records  shal  I  be  kept  unti  I  at  I  east  two 
ful I  years  after  the  fi  nal  year  i  n  whi ch 
al  I  owances  are  aval  I  abl  e  for  each  power 
category,  and  shall  be  made  aval  I  able  to 
ERA  upon  request. 

(f)  Hardship  relief  Nonroad 
equipment  and  vehicle  manufacturers 
and  post-manufacture  marinizers  may 
take  any  of  the  otherwi  se  prohi  bited 
actions  identified  in  §  89.1003(a)(1)  if 
approved  by  the  Administrator,  and 
subject  to  the  fol  I  owi  ng  requi  rements: 

(1)  Application  for  relief  must  be 
submitt^  to  the  Engi  ne  Programs  and 
Compliance  Division  of  the  E PA  in 
wri  ti  ng  pri  or  to  the  earl  i est  date  i  n 
which  the  applying  manufacturer  would 
be  in  violation  of  §  89.1003.  The 
manufacturer  must  submit  evidence 
showi  ng  that  the  requi  rements  for 
approval  have  been  met. 

(2)  The  applying  manufacturer  must 
not  be  the  manufacturer  of  the  engi  nes 
used  in  the  equipment  for  which  relief 
is  sought.  This  requirement  does  not 
apply  to  post-manufacture  mari  nizers. 

(3)  The  condi  ti  ons  causi  ng  the 
i mpendi ng  vi ol ati on  must  not  be 

su  bstanti  al  I  y  the  fau  1 1  of  the  appI  yi  ng 
manufacturer. 

(4)  The  condi  ti  ons  causi  ng  the 

i  mpendi  ng  vi  ol  ati  on  must  be  such  that 
the  applying  manufacturer  will 
experience  serious  economic  hardship  if 
relief  is  not  granted. 

(5)  The  applying  manufacturer  must 
demonstrate  that  no  al  I  owances  under 
paragraph  (d)  of  this  section  will  be 
aval  I  abl  e  to  avoi  d  the  i  mpend  i  ng 
violation. 


(6)  Any  relief  granted  must  begin 
withi  n  one  year  after  the 

i  mpl ementati on  date  of  the  standard 
applying  to  the  engi  nes  being  used  in 
the  equipment,  or  to  the  marine  diesei 
engi  nes,  for  whi  ch  rei  i  ef  i  s  requested, 
and  may  not  exceed  one  year  i  n 
duration. 

(7)  The  Administrator  may  impose 
other  conditions  on  the  granting  of  relief 
including  provisions  to  recover  the  lost 
environmental  benefit. 

(g)  Allowance  for  the  production  of 
eng  nes.  Engine  manufacturers  may  take 
any  of  the  otherwise  prohi  bited  actions 
identified  in  §  89.1003(a)(1)  with  r^ard 
to  uncertified  engines  or  Tier  1  engines, 
as  appropri  ate,  i  f  the  engi  ne 
manufacturer  has  received  written 
assurance  from  the  equi  pment 
manufacturer  that  the  engi  ne  is  requi  red 
to  meet  the  demand  for  engi  nes  created 
under  paragraph  (d),  (f),  or  (h)  of  this 
section. 

(h)  Alternative  Flexibility  for  Post- 
Manufacture  Marinizers.  Post¬ 
manufacture  marinizers  may  elect  to 
delay  theeffectivedateoftheTier  1 
standards  in  §  89.112  for  marinediesel 
engi  nes  rated  under  37  kW  by  one  year, 
i  nstead  of  usi  ng  the  provi  si  ons  of 
paragraphs  (d)  and  (f)  of  this  section. 
Post-manufacture  mari  ni  zers  wi  shi  ng  to 
take  advantage  of  thi  s  provi  si  on  must 

i  nform  the  Di  rector  of  the  Engi  ne 
Programs  and  Compliance  Division  of 
thei  r  i  ntent  to  do  so  i  n  writi  ng  before 
the  date  that  the  standards  would 
otherwi  se  take  effect. 

16.  The  newly  designated  §  89.104  is 
amended  by  revising  paragraphs  (a),  (b), 
and  (c)  to  read  as  fol  I  ows: 

§89.104  Useful  life,  recall,  and  warranty 
periods. 

(a)  The  useful  life  is  based  on  the 
rated  power  and  rated  speed  of  the 
engi  ne. 

(1)  For  all  engines  rated  under  19  kW, 
and  for  constant  speed  engi  nes  rated 
under  37  kW  with  rated  speeds  greater 
than  or  equai  to  3,000  rpm,  the  useful 
life  is  a  period  of  3,000  hours  or  five 
years  of  use,  whichever  fi  rst  occurs. 

(2)  For  all  other  engines  rated  at  or 
above  19  kW  and  under  37  kW,  the 
useful  life  is  a  period  of  5,000  hours  or 
seven  years  of  use,  whichever  first 
occurs. 

(3)  For  all  engines  rated  at  or  above  37 
kW,  the  useful  life  is  a  period  of  8,000 
hours  of  operation  or  ten  years  of  use, 
whichever  fi  rst  occurs. 

(b)  Engi  nes  are  subject  to  recal  I  testi  ng 
for  a  peri  od  based  on  the  rated  power 
and  rated  speed  of  the  engi  nes. 

However,  in  a  recail,  engines  in  the 
subject  class  or  category  would  be 
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su  bj  ect  to  recal  I  regard  I  ess  of  actu  al 
years  or  hours  of  operation. 

(1)  For  all  engines  rated  under  19  kW, 
and  for  constant  speed  engi  nes  rated 
under  37  kW  with  rated  speeds  greater 
than  or  equai  to  3,000  rpm,  the  engi  nes 
are  subject  to  recal  I  test!  ng  for  a  peri  od 
of  2,250  hours  or  four  years  of  use, 
whichever  fi  rst  occurs. 

(2)  For  all  other  engines  rated  at  or 
above  19  kW  and  under  37  kW,  the 
engi  nes  are  subject  to  recai  I  for  a  peri  od 
of  3,750  hours  or  five  years  of  use, 
whichever  fi  rst  occurs. 

(3)  For  all  engines  rated  at  or  above  37 
kW,  the  engi  nes  are  subject  to  recal  I  for 
a  period  of  6,000  hours  of  operation  or 
seven  years  of  use,  whichever  first 
occurs. 

(c)  The  warranty  peri  ods  for 
warranti  es  i  mposed  by  the  Cl  ean  A  i  r 
Act  and  §  89.1007  for  all  engines  rated 
under  19  kW,  and  for  constant  speed 
engines  rated  under  37  kW  with  rated 
speeds  greater  than  or  equal  to  3,000 
rpm,  are  1,500  hours  of  operation  or  two 
years  of  use,  whichever  fi  rst  occurs.  For 
all  other  engines,  the  warranty  periods 
for  warranti  es  i  mposed  by  the  Ci  ean  A  i  r 
Act  and  §  89.1007  are  3,000  hours  of 
operation  or  five  years  of  use,  whichever 
first  occurs. 

17.  The  newly  designated  §  89.109  is 
revi  sed  to  read  as  fol  I  ows: 

§89.109  Maintenance  instructions  and 
minimum  ailowabie  maintenance  intervais. 

(a)  The  manufacturer  must  furnish  or 
cause  to  be  fu  rni  shed  to  the  u  I  ti  mate 
purchaser  of  each  new  nonroad  engine 
subject  to  standards  under  this  part 
written  i  nstructi ons  for  the  mai  ntenance 
needed  to  ensure  proper  functioning  of 
the  emission  control  system.  Paragraphs 

(b)  through  (h)  of  this  section  do  not 
appiy  toTier  1  engi  nes  with  rated 
power  at  or  above  37  kW. 

(b)  M  ai  ntenance  performed  on 
equipment,  engines,  subsystems  or 
components  uski  to  determine  exhaust 
emission  deterioration  factors  is 
classified  as  either  emission-reiated  or 
nonemission-reiated  and  each  of  these 
can  declassified  as  either  scheduled  or 
unscheduled.  Further,  some  emi ssi on- 
rel  ated  mai  ntenance  i  s  al  so  cl  assi  f  i  ed  as 
critical  emission-related  maintenance. 

(c)  This  paragraph  (c)  specifies 
emission-related  scheduled 

mai  ntenance  for  purposes  of  obtai  ni  ng 
durability  data  for  nonroad  engines.  The 
mai  ntenance  i  nterval  s  speci  fi  ed  bel  ow 
are  mi  ni  mum  i  nterval  s: 

(1)  All  emission-related  scheduled 
mai  ntenance  for  purposes  of  obtai  ni  ng 
durabi  I  ity  data  must  occur  at  the  same 
or  longer  hours  of  use  intervals  as  those 
specified  in  the  manufacturer's 


maintenance  instructions  furnished  to 
the  ultimate  purchaser  of  the  engi  ne 
under  paragraph  (a)  of  this  section.  This 
maintenance  schedule  may  be  updated 
as  necessary  throughout  the  testi  ng  of 
the  engi  ne,  provi  ded  that  no 
mai  ntenance  operati  on  i  s  del  eted  from 
the  maintenance  schedule  after  the 
operation  has  been  performed  on  the 
test  equipment  or  engine. 

(2)  Any  emission-related  maintenance 
which  is  performed  on  equipment, 
engines,  subsystems,  or  components 
must  betechnoiogically  necessary  to 
ensurein-usecompliancewith  the 
emission  standards.  The  manufacturer 
must  submit  data  which  demonstrate  to 
the  Administrator  that  all  of  the 
emission-related  scheduled 
maintenance  which  is  to  be  performed 
is  technoiogi  cal  I  y  necessary.  Scheduled 
maintenance  must  be  approved  by  the 
Administrator  prior  to  being  performed 
or  bei  ng  i  ncl  uded  in  the  mai  ntenance 
instructions  provided  to  the  purchasers 
under  paragraph  (a)  of  this  section. 

(i)  The  Administrator  may  require 
longer  mai  ntenance  i  nterval s  than  those 
list^  in  paragraphs  (c)(3)  and  (c)(4)  of 
this  section  where  the  listed  intervals 
are  not  technol ogi cal  ly  necessary. 

(ii)  The  Administrator  may  allow 
manufacturers  to  specify  shorter 

mai  ntenance  i  ntervai  s  than  those  I  i  sted 
in  paragraphs  (c)(3)  and  (c)(4)  of  this 
section  where  technoiogi  cal  I  y  necessary 
for  engi  nes  rated  under  19  kW,  or  for 
constant  speed  engines  rated  under  37 
kW  with  rated  speeds  greater  than  or 
equal  to  3,000  rpm. 

(3)  The  adjustment,  cleaning,  repair, 
or  repi  acement  of  i  terns  I  i  sted  i  n 
paragraphs  (c)(3)(i)  through  (c)(3)(iii)  of 
this  section  shall  occur  at  1,500  hours 
of  use  and  at  1,500-hour  intervals 
thereafter. 

(i)  Exhaust  gas  recirculation  system- 
related  filters  and  coolers. 

(i  i )  Positive  crankcase  vend  I  ati  on 
valve. 

(iii)  Fuel  injector  tips  (cleaning  only). 

(4)  The  adjustment,  cleaning  and 
repair  of  items  in  paragraphs  (c)(4)(i) 
through  (c)(4)(vii)  of  this  section  shall 
occur  at  3,000  hours  of  use  and  at  3,000- 
hour  i  nterval s  thereafter  for  nonroad 
compression-ignition  engines  rated 
under  130  kW,  or  at  4,500-hour  intervals 
thereafter  for  nonroad  compression- 
ignition  engines  rated  at  or  above  130 
kW. 

(i)  Fuel  injectors. 

(ii)  Turbocharger. 

(iii)  Electronic  engine  control  unit  and 
its  associated  sensors  and  actuators. 

(iv)  Particulate  trap  or  trap-oxidizer 
system  (including  related  components). 

(v)  Exhaust  gas  recirculation  system 
(including  all  related  control  valves  and 


tubing)  except  as  otherwise  provided  in 
paragraph  (c)(3)(i)  of  this  section. 

(vi)  Catalytic  convertor. 

(vii)  Any  other  add-on  emission- 
related  component  (i  .e.,  a  component 
whose  sole  or  primary  purpose  is  to 
reduce  emi  ssi  ons  or  whose  fai  I  ure  wi  1 1 
significantly  degrade  emission  control 
and  whose  function  is  not  integrai  to  the 
desi  gn  and  performance  of  the  engi  ne). 

(d)  Scheduled  mai  ntenance  not 
related  to  emissions  which  is  reasonable 
and  technologically  necessary  (e.g.,  oil 
change,  oil  filter  change,  fuel  filter 
change,  ai  r  fi  Iter  change,  cool  i  ng  system 
mai  ntenance,  adj  ustment  of  i  d  I  e  speed , 
governor,  engi  ne  bolt  torque,  valve  lash, 
injector  lash,  timing,  lubrication  of  the 
exhaust  manifold  heat  control  valve, 
etc.)  may  be  performed  on  durability 
vehi  cl  es  at  the  I  east  frequent  i  nterval  s 
recommended  by  the  manufacturer  to 
the  ultimate  purchaser,  (e.g.,  not  the 
intervals  recommended  for  severe 
service). 

(e)  Adjustment  of  engine  idle  speed 
on  emission  data  engines  may  be 
performed  once  before  the  low-hour 
emi  ssi  on  test  poi  nt.  A  ny  other  engi  ne, 
emission  control  system,  or  fuel  system 
adjustment,  repair,  removal, 
disassembly,  cleaning,  or  replacement 
on  emission  data  vehicles  shall  be 
performed  only  with  advance  approval 
of  the  A d mi  ni  strator. 

(f)  Equipment,  instruments,  or  tools 
may  not  be  used  to  identify 
malfunctioning,  maladjusted,  or 
defective  engine  components  unless  the 
same  or  equi  val  ent  equi  pment, 
instruments,  ortoolswill  beavailableto 
deai  ershi  ps  and  other  servi ce  outi  ets 
and: 

(1)  Are  used  in  conjunction  with 
scheduled  mai  ntenance  on  such 
components;  or 

(2)  Are  used  subsequent  to  the 

i  denti  f  i  cati  on  of  a  vehi  cl  e  or  engi  ne 
malfunction,  as  provided  in  paragraph 
(e)  of  this  section  for  emission  data 
engi  nes;  or 

(3)  Specifically  authorized  by  the 
Administrator. 

(g)  A 1 1  test  data,  mai  ntenance  reports, 
and  required  engineering  reports  shall 
be  compiled  and  provided  to  the 
Administrator  in  accordance  with 

§  89.124. 

(h) (1)  The  components  listed  in 
paragraphs  (h)(l)(i)  through  (h)(l)(vi)  of 
thissection  are  defined  as  critical 
emission-related  components. 

(i)  Catalytic  converter. 

(ii)  Electronic  engine  control  unit  and 
its  associated  sensors  and  actuators. 

(iii)  Exhaust  gas  recirculation  system 
(including all  related  filters,  coolers, 
control  valves,  and  tubing). 
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(iv)  Positive  crankcase  ventilation 
valve. 

(v)  Particulate  trap  or  trap-oxidizer 
system. 

(vi)  Any  other  add-on  emission- 
related  component  (i  .e.,  a  component 
whose  sole  or  primary  purpose  is  to 
reduce  emissions  or  whose  fai  i  ure  wi  1 1 
significantly  degrade  emission  control 
and  whose  function  is  not  integral  to  the 
desi  gn  and  performance  of  the  engi  ne). 

(2)  All  critical  emission-related 
scheduled  maintenance  must  have  a 
reasonabi  e  I  i  kel  i  hood  of  bei  ng 
performed  in  use.  The  manufacturer 
must  show  the  reasonabi  e  I  i  kel  i  hood  of 
such  maintenance  being  performed  in- 
use.  Critical  emission-related  scheduled 
mai  ntenance  i  terns  whi  ch  sati  sfy  one  of 
the  conditions  defined  in  paragraphs 
(h)(2)(i )  through  (h)(2)(vi )  of  thi  s  secti  on 
will  be  accepted  as  havi ng  a  reasonabi e 
I  i  kel  i  hood  of  bei  ng  performed  i  n  use. 

(i)  Data  are  presented  which  establish 
for  the  Administrator  a  connection 
between  emissions  and  vehicle 
performance  such  that  as  emissions 

i  ncrease  due  to  I  ack  of  mai  ntenance, 
vehicle  performance  wi  II 
simultaneously  deteriorate  to  a  point 
unacceptable  for  typical  operation. 

(ii)  Survey  data  are  submitted  which 
adequately  demonstrate  to  the 
Administrator  with  an  80  percent 
confidence  level  that  80  percent  of  such 
engi  nes  al  ready  have  this  cri  ti  cal 

mai  ntenance  i  tern  performed  i  n-use  at 
the  recommended  interval (s). 

(iii)  A  clearly  displayed  visible  signal 
system  approved  by  the  Administrator 

i s  i  nstal  I  ed  to  al ert  the  equi  pment 
operator  that  mai  ntenance  is  due.  A 
signal  bead  ng  the  message 
"maintenance  needed"  or  "check 
engi  ne,"  or  a  si  mi  lar  message  approved 
by  the  Administrator,  shall  be  actuated 
at  the  appropri  ate  usage  poi  nt  or  by 


component  failure.  This  signal  must  be 
conti  nuous  whi  I  e  the  engi  ne  i  s  i  n 
operati  on  and  not  be  easi  I  y  el  i  mi  nated 
without  performance  of  the  requi  red 
maintenance.  Resetting  the  signal  shall 
be  a  requi  red  step  i  n  the  mai  ntenance 
operation.  The  method  for  resetti  ng  the 
si  gnal  system  shal  I  be  approved  by  the 
Administrator.  The  system  must  not  be 
designed  to  deactivate  upon  the  end  of 
the  useful  I  ife  of  the  engi  ne  or 
thereafter. 

(iv)  A  manufacturer  may  desi  re  to 
demonstrate  through  a  survey  that  a 
critical  maintenance  item  is  likely  to  be 
performed  without  a  visible  signal  on  a 
maintenance  item  for  which  there  is  no 
prior  in-use  experience  without  the 

si  gnal .  T o  that  end,  the  manufacturer 
may  in  a  given  model  year  market  up  to 
200  randomly  selected  vehicles  per 
critical  emission-related  maintenance 
item  without  such  visible  signals,  and 
monitor  the  performance  of  the  critical 
mai  ntenance  item  by  the  owners  to 
show  compliance  with  paragraph 
(h)(2)(ii)  of  this  section.  This  option  is 
restricted  to  two  consecutive  model 
years  and  may  not  be  repeated  unti  I  any 
previous  survey  has  been  completed.  If 
the  cri  ti  cal  mai  ntenance  i  nvol  ves  more 
than  one  engine  family,  the  sample  will 
be  sal  es  wei  ghted  to  ensu  re  that  i  t  i  s 
representati  ve  of  al  I  the  fami  I  i  es  i  n 
question. 

(v)  The  manufacturer  provides  the 
mai  ntenance  free  of  charge,  and  clearly 
i  nforms  the  customer  that  the 

mai  ntenance  i  s  free  i  n  the  i  nstructi  ons 
provided  under  paragraph  (a)  of  this 
secti  on. 

(vi )  The  manufacturer  uses  any  other 
method  which  the  Administrator 
approves  as  estabi  i shi  ng  a  reasonabi  e 

I  i  kel  i  hood  that  the  cri  ti  cal  mai  ntenance 
will  be  performed  in-use. 


(3)  Visible  signal  systems  used  under 
paragraph  (h)(2)(iii)  of  this  section  are 
consi  dered  an  el  ement  of  desi  gn  of  the 
emission  control  system.  Therefore, 
disabling,  resetting,  or  otherwise 
rendering  such  signals  inoperative 
without  also  performing  the  indicated 
mai  ntenance  procedure  is  a  prohibited 
act. 

18.  The  newly  designated  §  89.110  is 
amended  by  removing  "and"  at  the  end 
of  paragraph  (b)(9),  by  adding  a 
semicolon  at  the  end  of  paragraph 
(b)(10),  and  by  adding  new  paragraphs 
(b)(ll)  and  (b)(12)  to  read  as  follows: 

§89.110  Emission  control  information 
iabel. 

(b)  *  *  * 

(11)  Engines  belonging  to  an  engine 
fami  I  y  that  has  been  certi  fi  ed  as  a 
constant-speed  engi  ne  usi  ng  the  test 
cycl  e  spec!  f i  ed  i  n  TabI  e  2  of  append  i  x 
B  to  subpart  E  of  thi  s  part  must  contai  n 
the  statement  on  the  label :  "constant- 
speed  only";  and 

(12)  Engines  meeting  the  voluntary 
standards  described  in  §  89.112(f)(1)  to 
be  desi  gnated  as  Bl  ue  Sky  Seri  es 

engi  nes  must  contai  n  the  statement  on 
thelabel:  "Blue Sky  Series". 

19.  The  newly  designated  §  89.112  is 
amended  by  revising  paragraphs  (a),  (b), 
and  (d),  and  adding  new  paragraphs  (e) 
and  (f)  to  read  as  fol  lows: 

§  89.1 1 2  Oxides  of  nitrogen,  carbon 
monoxide,  hydrocarbon,  and  particulate 
matter  exhaust  emission  standards. 

(a)  Exhaust  emission  from  nonroad 
engi  nes  to  which  thissubpart  is 
applicable  shal  I  notexce^  the 
applicable  exhaust  emission  standards 
contai  ned  i  n  TabI  e  1,  as  fol  I  ows: 
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Table  1 . — Emission  Standards  (g/kW-hr) 


Rated 

Power  (kW) 

Tier 

Model 

Year' 

NOx 

HC 

NMHC 
+  NOx 

CO 

PM 

kW<8 

Tier  1 

2000 

— 

— 

10.5 

8.0 

1.0 

Tier  2 

2005 

— 

— 

7.5 

8.0 

0.80 

8ikW<19 

Tierl 

2000 

— 

— 

9.5 

6.6 

0.80 

Tier  2 

2005 

— 

— 

7.5 

6.6 

0.80 

19ikW<37 

Tierl 

1999 

— 

— 

9.5 

5.5 

0.80 

Tier  2 

2004 

— 

— 

7.5 

5.5 

0.60 

37^kW<75 

Tierl 

1998 

9.2 

— 

— 

— 

— 

Tier  2 

2004 

— 

— 

7.5 

5.0 

0.40 

Tier  3 

2008 

— 

— 

4.7 

5.0 

75:skW<130 

Tierl 

1997 

9.2 

— 

— 

— 

— 

Tier  2 

2003 

— 

— 

6.6 

5.0 

0.30 

Tier  3 

2007 

— 

— 

4.0 

5.0 

130^kW<225 

Tier  1 

1996 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2 

2003 

— 

— 

6.6 

3.5 

0.20 

Tier  3 

2006 

— 

— 

4.0 

3.5 

225ikW<450 

Tierl 

1996 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2 

2001 

— 

— 

6.4 

3.5 

0.20 

Tier  3 

2006 

— 

— 

4.0 

3.5 

450^kW^560 

Tier  1 

1996 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2 

2002 

— 

— 

6.4 

3.5 

0.20 

Tier  3 

2006 

— 

— 

4.0 

3.5 

kW>560 

Tier  1 

2000 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2 

2006 

— 

— 

6.4 

3.5 

0.20 

'  The  model  years  listed  indicate  the  model  years  for  which  the  specified  tier  of  standards 
take  effect. 
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(b)  Exhaust  emissions  of  oxides  of 
nitrogen,  carbon  monoxide, 
hydrocarbon,  and  nonmethane 
hydrocarbon  are  measured  using  the 
procedures  set  forth  in  subpart  E  of  this 
part. 


(d)  In  lieu  of  the  NOx  standards, 
NMHC  +  NOx  standards,  and  PM 
standards  specified  in  paragraph  (a)  of 
this  section,  manufacturers  may  elect  to 
include engi ne fami I i es  i n  the averagi ng, 
banking,  and  trading  program,  the 
provisions  of  which  are  specified  in 


subpart  C  of  this  part.  The  manufacturer 
must setafamily  emission  limit(FEL) 
not  to  exceed  the  I  evel  s  contai  ned  i  n 
Table  2.  The  FEL  established  by  the 
manufacturer  serves  as  the  standard  for 
that  engine  family.  Table  2  follows: 

BILLING  CODE  6560-S0-P 


Table  2. — ^Upper  Limit  for  Family  Emission  Limits  (g/kW-hr) 


Rated 

Power  (kW) 

Tier 

Model  Year' 

NOx 

FEL 

NMHC+  NOx 
FEL 

PM 

FEL 

kW<8 

Tier  1 

2000 

— 

16.0 

1.2 

Tier  2 

2005 

— 

10.5 

1.0 

8skW<19 

Tier  1 

2000 

— 

16.0 

1.2 

Tier  2 

2005 

— 

9.5 

0.80 

195kW<37 

Tier  1 

1999 

— 

16.0 

1.2 

Tier  2 

2004 

— 

9.5 

0.80 

37^kW<75 

Tier  1 

1998 

14.6 

— 

— 

Tier  2 

2004 

— 

11.5 

1.2 

Tier  3 

2008 

— 

7.5 

75:skW<130 

Tier  1 

1997 

14.6 

— 

— 

Tier  2 

2003 

— 

11.5 

1.2 

Tier  3 

2007 

— 

6.6 

130ikW<225 

Tier  1 

1996 

14.6 

— 

— 

Tier  2 

2003 

— 

10.5 

0.54 

Tier  3 

2006 

— 

6.6 

225^kW<450 

Tier  1 

1996 

14.6 

— 

— 

Tier  2 

2001 

— 

10.5 

0.54 

Tier  3 

2006 

— 

6.4 

450skW^560 

Tierl 

1996 

14.6 

— 

— 

Tier  2 

2002 

— 

10.5 

0.54 

Tier  3 

2006 

— 

6.4 

kW>560 

Tierl 

2000 

14.6 

— 

— 

Tier  2 

2006 

— 

10.5 

0.54 

'  The  model  years  listed  indicate  the  model  years  for  which  the  specified  tier  of  limits  take 
effect. 
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(e)  Naturally  aspirated  nonroad 
engines  to  which  thissubpart  is 

appi i cable shal I  not di scharge crankcase 
emi  ssi  ons  i  nto  the  ambi  ent  atmosphere, 
unless  such  crankcase  emissions  are 
permanently  routed  into  the  exhaust 
and  includ^  in  all  exhaust  emission 
measurements.  This  provision  applies  to 
all  Tier  2  engines  and  later  models.  This 
provision  does  not  apply  to  engines 
using  turbochargers,  pumps,  blowers,  or 
superchargers  for  air  induction. 

(f)  The  following  paragraphs  define 
the  requirements  for  low-emitting  Blue 
Sky  Seri  es  engi  nes: 

(1)  Voluntary  standards.  Engines  may 
be  designated  "Blue  Sky  Series"  engines 
through  the  2004  model  year  by  meeting 
the  vol  untary  standards  I  isted  i  n  Table 
3,  which  apply  to  all  certification  and 
i  n-use  testi  ng,  as  fol  I  ows: 


Table  3.— Voluntary  Emission 
Standards  (g/kW-hr) 


Rated  Brake 
Power  (kW) 

NMHC+NOx 

PM 

kW<8  . 

4.6 

0.48 

8<kW<19  . 

4.5 

0.48 

19<kW<37  . 

4.5 

0.36 

37<kW<75  . 

4.7 

0.24 

75<kW<130  . 

4.0 

0.18 

130<kW<560  . 

4.0 

0.12 

kW>560  . 

3.8 

0.12 

(2)  Additional  standards.  Blue  Sky 
Seri  es  engi  nes  are  subject  to  al  I 

provi  si  ons  that  would  otherwise  apply 
under  this  part,  except  as  specified  in 
paragraph  (f)(3)  of  this  section. 

(3)  Test  procedures.  NOx,  NMHC,  and 
PM  emissions  are  measured  using  the 
procedures  set  forth  in  40  CFR  part  86, 
subpart  N ,  i  n  I  i  eu  of  the  procedures  set 
forth  in  subpart  E  of  this  part.  CO 
emissions  may  be  measured  using  the 
procedures  set  forth  either  in  40  CFR 
part  86,  subpart  N,  or  in  Subpart  E  of 
thi  s  part.  M  anufacturers  may  use  an 
alternate  procedure  to  demonstrate  the 
desired  level  of  emission  control  if 
approved  i  n  advance  by  the 
Administrator.  Engines  meeting  the 
requirements  to  qualify  as  Blue  Sky 
Seri  es  engi  nes  must  be  capabi  e  of 

mai  ntai  ni  ng  a  comparabi  e  I evel  of 
emission  control  when  tested  using  the 
procedures  set  forth  in  paragraph  (c)  of 
this  section  and  subpart  E  of  this  part. 
The  numerical  emission  levels 
measured  usi  ng  the  procedures  from 
subpart  E  of  this  part  may  be  up  to  20 
percent  higher  than  those  measured 
using  the  procedures  from  40  CFR  part 
86,  subpart  N,  and  still  be  considered 
comparable. 

20.  The  newly  designated  §  89.113  is 
amended  by  revising  paragraph  (b)  and 


adding  new  paragraph  (c)  to  read  as 
fol  I  ows: 

§  89.11 3  Smoke  emission  standard. 

(b)  Opacity  levels  are  to  be  measured 
and  calculated  as  set  forth  in  40  CFR 
part  86,  subpart  I .  Notwithstanding  the 
provisions  of  40  CFR  part  86,  subpart  I, 
two-cylinder  nonroad  engines  may  be 
tested  usi  ng  an  exhaust  muffi  er  that  i  s 
representative  of  exhaust  mufflers  used 
with  the  engi  nes  in  use. 

(c)  The  fol  lowi  ng  engi  nes  are  exempt 
from  the  requirements  of  this  section: 

(1)  Si  ngl  e-cyl  i  nder  engi  nes; 

(2)  Propulsion  marine  diesel  engines; 
and 

(3)  Constant-speed  engi  nes. 

21.  The  newly  designated  §  89.114  is 
amended  by  revi  si  ng  the  secti  on 
heading,  paragraph  (a)  and  the  heading 
of  paragraph  (b)  to  read  as  fol  lows; 

§  89.1 1 4  Special  and  alternate  test 
procedures. 

(a)  Special  test  procedures.  The 
Administrator  may,  on  the  basis  of 
written  application  by  a  manufacturer, 
establish  special  test  procedures  other 
than  those  set  forth  i  n  this  part,  for  any 
nonroad  engine  that  the  Administrator 
determi  nes  i  s  not  suscepti  bl  e  to 
satisfactory  testing  under  the  specified 
test  procedures  set  forth  in  subpart  E  of 
this  part  or  40  CFR  part  86,  subpart  I. 

(b)  Alternate  test  procedures.  *  *  * 

22.  The  newly  designated  §  89.116  is 
amended  by  adding  a  new  paragraph  (e) 
to  read  as  fol  I  ows; 

§  89.1 1 6  Engine  families. 

(e)(1)  This  paragraph  (e)  applies  only 
to  the  placement  of  Tier  1  engines  with 
power  ratings  under  37  kW  into  engine 
families.  The  provisions  of  paragraphs 
(a)  through  (d)  of  this  section  also  apply 
to  these  engi  nes.  The  power  categori  es 
referred  to  in  this  paragraph  (e)  are 
those  for  which  separate  standards  or 
i  mpl  ementati  on  dates  are  descri  bed  i  n 
§89.112. 

(2)  A  manufacturer  may  place  engines 
with  power  rati  ngs  i  n  one  power 
category  into  an  engine  family 
comprised  of  engines  with  power 
rati  ngs  i  n  another  power  category,  and 
consider  all  engines  in  the  engine  family 
as  bei  ng  i  n  the  I  atter  power  category  for 
the  purpose  of  determi  ni  ng  compi  i  ance 
with  the  standards  and  other 
requirements  of  this  part,  subject  to 
approval  i  n  advance  by  the 
Administrator  and  the  following 
restrictions; 

(i )  The  engi  nes  that  have  power 
rati  ngs  outsi  de  the  engi  ne  fami  ly's 
power  category  must  constitute  less 


than  half  of  the  engi  ne  fami  I  y's  sal  es  i  n 
each  model  year  for  which  the  engine 
family  grouping  is  made;  and 

(i  i )  The  engi  nes  that  have  power 
rati  ngs  outsi  de  the  engi  ne  fami  I  y's 
power  category  must  have  power  rati  ngs 
that  are  withi  n  ten  percent  of  either  of 
the  two  power  I  evel  s  that  defi  ne  the 
engi  ne  fami  ly's  power  category. 

(3)  The  restrict!  ons  descri  bed  in 
paragraphs  (e)(2)(i)  and  (e)(2)(ii)  of  this 
section  do  not  apply  if  the  emissions 
standards  and  other  requirements  of  this 
part  are  at  I  east  as  stri  ngent  for  the 
engi  ne  fami  ly's  power  category  as  those 
of  the  other  power  categori  es  contai  ni  ng 
engi  nes  i  n  the  engi  ne  fami  I  y . 

23.  The  newly  designated  §  89.117  is 
amended  by  revising  paragraph  (a)  and 
adding  a  new  paragraph  (d)  to  read  as 
follows; 

§89.117  Test  fleet  selection. 

(a)  The  manufacturer  must  select  for 
testing,  from  each  engine  family,  the 
engi  ne  with  the  most  fuel  i  njected  per 
stroke  of  an  i  nj  ector,  pri  mari  I  y  at  the 
speed  of  maximum  torque  and 
secondarily  at  rated  speed. 

(d)  For  establishing  deterioration 
factors,  the  manufacturer  shal  I  sel  ect  the 
engines,  subsystems,  or  components  to 
be  used  to  determine  exhaust  emission 
deterioration  factors  for  each  engine- 
family  control  system  combination. 
Engines,  subsystems,  or  components 
shal  I  be  sel  ected  so  that  thei  r  emi  ssi  on 
deteri  orati on  character!  sti  cs  are 
expected  to  represent  those  of  i  n-use 
engi  nes,  based  on  good  engi  neeri  ng 
judgment. 

24.  The  newly  designated  §  89.118  is 
amended  by  revi  si  ng  the  secti  on 
heading  and  adding  new  introductory 
text  and  a  new  paragraph  (e)  to  read  as 
follows; 

§  89.1 1 8  Deterioration  factors  and  service 
accumulation. 

This  section  applies  to  service 
accumulation  us^  to  determine 
deterioration  factors  and  service 
accumulation  used  to  condition  test 
engines.  Paragraphs  (a)  and  (b)  of  this 
section  apply  only  for  service 
accumulation  us^  to  condition  test 
engines.  Paragraph  (e)  of  this  secti  on 
applies  only  for  service  accumulation 
used  to  determine  deterioration  factors. 
Paragraphs  (c)  and  (d)  of  this  section 
apply  for  all  service  accumulation 
required  by  this  part. 

(e)  This  paragraph  (e)  describes 
service  accumulation  and  alternative 
requi  rements  for  the  purpose  of 
devel  opi  ng  deteri  orati  on  factor. 
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(1)  Service  accumulation  on  engines, 
subsystems,  or  components  selected  by 
the  manufacturer  under  §  89.117(d).  The 
manufacturer  shal  I  descri  be  the  form 
and  extent  of  this  service  accumulation 
in  the  application  for  certification. 

(2)  Determination  of  exhaust  emission 
deterioration  factors.  The  manufacturer 
shai  I  determi  ne  the  deteri orati on  factors 
in  accordance  with  the  applicable 
provi  si  ons  of  thi  s  part  based  on  servi  ce 
accumulation  and  related  testing, 
according  to  the  manufacturer's 
procedures,  except  as  provided  in 
paragraph  (e)(3)  of  this  section. 

(3)  Alternatives  to  service 
accumulation  and  testing  for  the 
determination  of  a  deterioration  factor. 

A  written  expianation  of  the 
appropriateness  of  usi  ng  an  aiternative 
must  be  included  in  the  application  for 
certification. 

(i )  Carryover  and  carryacross  of 
durability  emission  data.  In  iieu  of 
testing  an  emission  data  or  durability 
data  engine  selected  under  §  89.117(d), 
a  manufacturer  may,  with  Administrator 
approval,  use  exhaust  emission 
deteri  orati  on  data  on  a  si  mi  I  ar  engi  ne 
for  which  certification  to  the  same 
standard  has  previously  been  obtained 
or  for  which  all  applicable  data  required 
under  §  89.124  has  previously  been 
submitted.  This  data  must  be  submitted 
in  the  application  for  certification. 

{W}  Use  of  on-highway  deterioration 
data.  I  n  the  case  where  a  manufacturer 
produces  a  certified  on-highway  engine 
that  is  similar  to  the  nonroad  engine  to 
be  certified,  deterioration  data  from  the 
on-hi  ghway  engi  ne  may  be  appi  i  ed  to 
the  nonroad  engine.  This  application  of 
deterioration  data  from  an  on-highway 
engi  ne  to  a  nonroad  engi  ne  i  s  subject  to 
Administrator  approval,  and  the 
determi  nati  on  of  whether  the  engi  nes 
are  si  mi  I  ar  must  be  based  on  good 
engi  neeri  ng  j  udgment. 

(i  i  i )  Engineering  analysis  for 
established  technologies.  (A)  In  the  case 
where  an  engine  family  uses  established 
technology,  an  analysis  based  on  good 
engineering  practices  may  be  used  in 
I  i  eu  of  testi  ng  to  determi  ne  a 
deteri  orati  on  factor  for  that  engi  ne 
family,  subject  to  Administrator 
approval . 

(B)  Engi  nes  for  which  the  certification 
I  evel  s  are  not  at  or  bel  ow  the  Ti  er  3 

NM  HC-HM Ox  standards  described  in 
§  89.112  are  considered  established 
technology,  except  as  provided  in 
paragraph  (e)(3)(iii)(D)  of  this  section. 

(C)  Manufacturers  may  petition  the 
Administrator  to  consider  an  engine 
with  a  certification  level  below  theTier 
3  NM  HC-HMOx  standards  as  established 
technology.  This  petition  must  be  based 
on  proof  that  the  technology  used  is  not 


significantly  different  than  that  used  on 
engi  nes  that  have  certi  f  i  cati  on  I  evel  s 
that  are  not  bel  ow  the  Ti  er  3 
NMHC-HSlOx  levels. 

(D)  Engi  nes  usi  ng  exhaust  gas 
reel  rcul  ati  on  or  aftertreatment  are 

excl  uded  from  the  provi  si  on  set  forth  i  n 
paragraphs  (e)(3)(iii)(A)  through 
(e)(3)(iii)(C)  of  this  section. 

(E)  The  manufacturer  shall  provide  a 
written  statement  to  the  Ad  mi  ni  strator 
that  all  data,  analyses,  test  procedures, 
evaluations,  and  other  documents,  on 
which  the  deterioration  factor  is  based, 
are  aval  I  abl  e  to  the  A d mi  ni  strator  u pon 
request. 

(i  v)  Interim  provision  for  engines 
rated  under  37  kW.  For  model  year  1999 
and  2000  engines  rated  under  37  kW, 
manufacturers  may  determine 
deterioration  factors  based  on  good 
engineering  judgement  and  reasonably 
available  information.  The  manufacturer 
must  maintain  and  provide  to  the 
Administrator,  if  requested,  all 
information  used  to  determine 
deteri  orati  on  factors  for  these  engi  nes. 

25.  The  newly  designated  §  89.119  is 
amended  by  revising  paragraph  (d)  to 
read  as  foi  I  ows: 

§  89.1 1 9  Emission  tests. 

(d)  The  provisions  of  this  paragraph 
(d)  apply  only  to  Tier  1  nonroad  engines 
without  exhaust  aftertreatment  rated  at 
or  above  37  kW. 

(1)  Particulate  emission 
measurements  from  Tier  1  nonroad 
engines  without  exhaust  aftertreatment 
rated  at  or  above  37  kW  may  be  adjusted 
to  a  sulfur  content  of  0.05  weight 
percent. 

(2)  Adjustments  to  the  particulate 
measurement  shall  be  m^e  using  the 
following  equation: 

PMadj=PM-[BSFC  X  0.0917  x  (FSF- 
0.0005)1 
Where: 

PMadj=ad justed  measured  PM  level  [g/ 
Kw-hrj. 

PM=measured  weighted  PM  level  [g/ 
Kw-hrj. 

BSFC=measured  brake  specific  fuel 
consumption  [G/Kw-hrj. 

FSF=fuel  sulfur  weight  fraction. 

(3)  Where  a  manufacturer  certifies 
using  test  fuel  with  a  sulfur  content  less 
than  or  equal  to  0.050  weight  percent, 
EPA  shall  not  use  emission  data 
collected  using  test  fuel  with  asulfur 
content  greater  than  0.050  wei  ght 
percent  to  determine  compliance  with 
theTier  1  PM  standards. 

(4)  Where  a  manufacturer  certifies 
using  test  fuel  with  a  sulfur  content 
greater  than  0.050  weight  percent,  EPA 
shal  I  not  use  emi  ssi  on  data  col  I  ected 


using  test  fuel  with  a  sulfur  content 
greater  than  0.050  weight  percent  to 
determine  compliance  with  theTier  1 
PM  standards,  unless  EPA  adjusts  the 
PM  measurement  using  the  equation 
specified  in  paragraph  (d)(2)  of  this 
section. 

26.  The  newly  designated  §  89.120  is 
amended  by  revising  paragraph  (c)  and 
adding  paragraph  (e)  to  read  as  follows: 

§  89.1 20  Compliance  with  emission 
standards. 

(c)  For  each  nonroad  engine  family, 
except  Tier  1  engine  families  with  rated 
power  at  or  above  37  kW  that  do  not 
employ  aftertreatment,  a  deterioration 
factor  must  be  determined  and  applied. 

(1)  The  applicable  exhaust  emi  ssi  on 
standards  (or  family  emission  limits,  as 
appropriate)  for  nonroad  compress! on- 

i  gni  ti  on  engi  nes  appi  y  to  the  emi  ssi  ons 
of  engi  nes  for  their  useful  life. 

(2)  [Reserved] 

(3) (i)  This  paragraph  (c)(3)  describes 
the  procedure  for  determining 

compi i ance  of  an  enginewith  emission 
standards  (or  family  emission  limits,  as 
appropriate),  based  on  deterioration 
factors  suppi  ied  by  the  manufacturer. 
The  NM  HC  -l-NOx  deterioration  factors 
shal  I  be  estabi  i  shed  based  on  the  sum  of 
the  pol  I  utants,  except  as  provi ded  i  n 
paragraph  (c)(3)(iv)  of  this  section. 

When  estabi  i  shi  ng  deteri  orati  on  factors 
for  NMHC  -l-NOx,  a  negative 
deteri  orati  on  (emi  ssi  ons  decrease  from 
the  offi  ci  al  emi  ssi  ons  test  resu  1 1)  for  one 
pol  I  utant  may  not  offset  deteri  orati  on  of 
the  other  pol  I  utant. 

(ii)  Separate  emi  ssi  on  deterioration 
factors,  determined  by  the  manufacturer 
accord!  ng  to  the  requi  rements  of 

§  89.118,  shall  be  provi  ded  in  the 
certification  application  for  each  engine- 
system  combination.  Separate 
deteri  orati  on  factors  shal  I  be  estabi  i  shed 
for  each  regulated  pollutant,  except  that 
a  combined  NMHC -l-N  Ox  deterioration 
factor  shal  I  be  estabi  i  shed  for 
compression-ignition  nonroad  engines 
not  uti  I  i zi  ng  aftertreatment  technol  ogy. 

F  or  smoke  testi  ng,  separate  deteri  orati  on 
factors  shal  I  al  so  be  estabi  i  shed  for  the 
acceleration  mode  (designated  as  "A"), 
the  lugging  mode  (designated  as"B"), 
and  peak  opacity  (designated  as  "C"). 

(iii)  Compression-ignition  nonroad 
eng  nes  not  utilizing  aftertreatment 
technology  (e.g.,  particulate  traps).  For 
CO,  NMHC  -l-NOx,  and  particulate,  the 
official  exhaust  emission  results  for 
each  emi  ssi  on  data  engi  ne  at  the 

sel  ected  test  poi  nt  shal  I  be  adj  usted  by 
addition  of  the  appropriate  deterioration 
factor.  However,  if  the  deterioration 
factor  supplied  by  the  manufacturer  is 
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less  than  zero,  it  shal  I  be  zero  for  the 
purposesof  this  paragraph  (c)(3)(iii). 

(iv)  Compression-ignition  nonroad 
engnes  utiiizing  aftertreatment 
technoiogy  (e.g.,  parti cui ate  traps).  For 
CO,  NMHC  +NOx,  and  particulate,  the 
official  exhaust  emission  results  for 
each  emi  ssi  on  data  engi  ne  at  the 

sel  ected  test  poi  nt  shal  I  be  adj  usted  by 
multiplication  by  the  appropriate 
deteri  orati on  factor.  Separate  NMHC 
and  N  Ox  deterioration  factors  shal  I  be 
applied  to  the  results  for  these 
pol  I  utants  pri or  to  combi  ni  ng  the 
results.  If  the  deterioration  factor 
supplied  by  the  manufacturer  is  less 
than  one,  it  shal  I  be  one  for  the 
purposes  of  thi  s  paragraph  (c)(3)(iv). 

(v)  For  acceleration  smoke  ("A"), 
lugging  smoke  ("B"),  and  peak  opacity 
("C"),  the  official  exhaust  emi  ssi  on 
results  for  each  emi  ssi  on  data  engi  ne  at 
the  sel  ected  test  point  shal  I  be  adjusted 
by  the  addition  of  the  appropriate 
deterioration  factor.  However  if  the 
deterioration  supplied  by  the 
manufacturer  is  less  than  zero,  itshall 
be  zero  for  the  purposes  of  thi  s 
paragraph  (c)(3)(v). 

(vi)  The  emission  values  to  compare 
with  the  standards  (or  family  emission 
limits,  as  appropriate)  shall  be  the 
adjusted  emission  values  of  paragraphs 

(c)(3)(iii)  through  (v)  of  this  section, 
rounded  to  the  same  number  of 
significant  figures  as  contained  in  the 
applicable  standard  in  accordance  with 
ASTM  E29-93a,  for  each  emission  data 
engine.  This  procedure  has  been 
incorporated  by  reference  at  §  89.6. 

(4)  Every  test  engi  ne  of  an  engi  ne 
family  must  comply  with  all  applicable 
standards  (or  family  emission  limits,  as 
appropriate),  as  determined  in 
paragraph  (c)(3)(vi )  of  thi  s  secti  on, 
before  any  engi  ne  i  n  that  fami  ly  will  be 
certified. 

(e)  For  the  purposes  of  setting  an 
NMHC+NOx  certification  level  or  FEE, 
one  of  the  following  options  shal  I  be 
used  for  the  determination  of  NMHC  for 
an  engi  ne  fami  ly.  The  manufacturer 
must  declare  which  option  isused  in  its 
application  for  certification  of  that 
engine  family. 

(1)  The  manufacturer  may  assume  that 
up  to  two  percent  of  the  measured  THC 
is  methane  (NMHC  =0.98  xTHC). 

(2)  The  manufacturer  may  measure 
NMHC  emissions  using  a  method 
approved  by  the  Administrator  prior  to 
the  start  of  testi  ng.  Thi  s  opti  on  al  I ows 
the  determination  of  NMHC  emissions 
by  subtracting  measured  methane 
emissions  from  measured  THC 
emissions. 


27.  The  newly  designated  §  89.124  is 
amended  by  adding  paragraph  (a)(3)  to 
read  as  foi  I  ows: 

§89.124  Record  retention,  maintenance, 
and  submission. 

(a) *  *  * 

(3)  Information  required  to  be  kept  by 
the  manufacturer  in  §  89.118(e)(3)  for 
al  ternati  ves  to  servi  ce  accu  mu  I  ati  on  and 
testi  ng  for  the  determi  nati  on  of  a 
deterioration  factor. 

28.  The  newly  designated  §  89.125  is 
amended  by  revising  paragraph  (b)  to 
read  as  fol  I  ows: 

§89.125  Production  engines,  annuai 
report. 

(b)  The  manufacturer  must  annual  ly, 
withi  n  30  days  after  the  end  of  the 
model  year,  notify  the  Administrator  of 
the  number  of  engines  produced  by 
engine  family,  by  gross  power,  by 
displacement,  by  fuel  system,  and,  for 
engines  product  under  the  provision 
of  §  89.102(g),  by  engine  model  and 
purchaser  (or  shipping  destination  for 
engi  nes  used  by  the  engi  ne 
manufacturer),  or  by  other  categories  as 
the  Administrator  may  require. 

29.  The  newly  designate  §  89.126  is 
amended  by  revising  paragraph  (c)  to 
read  as  fol  I  ows: 

§89.126  Deniai,  revocation  of  certificate  of 
conformity. 

(c)  If  a  manufacturer  knowingly 
commits  an  infraction  specified  in 
paragraph  (b)(1)  or  (b)(4)  of  this  section, 
knowingly  commits  any  other 
fraudulent  act  which  results  in  the 
issuance  of  a  certificate  of  conformity, 
or  fails  to  comply  with  the  conditions 
specified  in  §  89.203(d),  §  89.206(c), 

§  89.209(c)  or  §  89.210(g),  the 
Administrator  may  deem  such 
certi fi  cate  voi  d  ab  i  ni ti  o. 

30.  A  new  §  89.130  is  added  to 
subpart  B  to  read  as  fol  lows: 

§89.130  Rebuild  practices. 

(a)  The  provi  si  ons  of  thi  s  secti  on  are 
appi  icabi  e  to  engi  nes  subject  to  the 
standards  prescribed  in  §  89.112  and  are 
appI  i  cabi  e  to  the  process  of  engi  ne 
rebuilding  (or  rebuilding  a  portion  of  an 
engine  or  engine  system).  This  section 
does  not  apply  to  Tier  1  engines  rated 
at  or  above  37  kW.  The  process  of 
engine  rebuilding  generally  includes 
disassembly,  replacement  of  multiple 
parts  due  to  wear,  and  reassembly,  and 
al  so  may  include  the  removal  of  the 
engine  from  the  vehicle  and  other  acts 
associated  with  rebuilding  an  engine. 


(b)  When  rebuilding  an  engine, 
portions  of  an  engine,  or  an  engine 
system,  there  must  be  a  reasonable 
technical  basis  for  knowing  that  the 
resu  I  tant  engi  ne  i  s  equ  i  val  ent,  from  an 
emi  ssi  ons  stand  poi  nt,  to  a  certi  fi  ed 
configuration  (i.e.,  tolerances, 
calibrations,  specifications),  and  the 
model  year(s)  of  the  result!  ng  engi  ne 
configuration  must  be  identified.  A 
reasonable  basis  would  exist  if: 

(1)  Parts  installed,  whether  the  parts 
are  new,  used,  or  rebuilt,  are  such  that 
a  person  familiar  with  the  design  and 
function  of  motor  vehicle  engines  would 
reasonabi  y  bel  i  eve  that  the  parts 
perform  the  same  function  with  respect 
to  emission  control  as  the  original  parts; 
and 

(2)  Any  parameter  adjustment  or 
design  element  change  is  made  only: 

(I)  In  accordance  with  the  original 
engi  ne  manufacturer's  i  nstructions;  or 

(i  i )  Where  data  or  other  reasonabi  e 
technical  basis  exists  that  such 
parameter  adjustment  or  design  element 
change,  when  performed  on  the  engine 
or  si  mi  lar  engi  nes,  is  not  expected  to 
adversel  y  affect  i  n-use  emi  ssi  ons. 

(c)  When  an  engine  is  being  rebuilt 
and  remai  ns  i  nstal  I  ed  or  I  s  rei  nstal  I  ed  i  n 
the  same  equipment,  it  must  be  rebuilt 
to  a  configuration  of  the  same  or  later 
model  year  as  the  ori gi nal  engine.  When 
an  engine  is  being  replaced,  the 

repi  acement  engi  ne  must  be  an  engi  ne 
of  (or  rebuilt  to)  a  certified  configuration 
that  is  equivalent,  from  an  emissions 
stand  poi  nt,  to  the  engi  ne  bei  ng 
replaced. 

(d)  At  time  of  rebuild,  emission- 
related  codes  or  signals  from  on-board 
monitoring  systems  may  not  be  erased 
or  reset  without  diagnosing  and 
responding  appropriately  to  the 
diagnostic  codes,  regardless  of  whether 
the  systems  are  i  nstal  I  ed  to  sati  sfy 
requi  rements  i  n  §  89.109  or  for  other 
reasons  and  regardless  of  form  or 
interface.  Diagnostic  systems  must  be 
free  of  all  such  codes  when  the  rebuilt 
engine  is  returned  to  service.  Such 
signals  may  not  be  rendered  inoperative 
duri  ng  the  rebui  Idi  ng  process. 

(e)  When  conducting  a  rebuild 

wi  thout  removi  ng  the  engi  ne  from  the 
equipment,  or  during  the  install  ati  on  of 
a  rebuilt  engine,  all  critical  emission- 
related  components  I i sted  in  40  CFR 
part  86,  subpart  B,  not  otherwise 
addressed  by  paragraphs  (b)  through  (d) 
of  this  section  must  be  checked  and 
cleaned,  adjusted,  repaired,  or  replaced 
as  necessary,  following  manufacturer 
recommended  practices. 

(f)  Records  shal  I  be  kept  by  parti  es 
conducting  activities  included  in 
paragraphs  (b)  through  (e)  of  this 
section.  The  records  shall  include  at 
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mi  nimum  the  hours  of  operation  at  ti  me 
of  rebuild,  a  listing  of  work  performed 
on  the  engine,  and  emission-related 
control  components  including  a  listing 
of  parts  and  components  used,  engine 
parameter  adjustments,  emission-related 
codes  or  signals  responded  to  and  reset, 
and  work  performed  under  paragraph 
(e)  of  this  section. 

(1)  Parties  may  keep  records  in 
whatever  format  or  system  they  choose 
as  long  as  the  records  are 
understandable  to  an  EPA  enforcement 
officer  or  can  be  otherwise  provided  to 
an  EPA  enforcement  officer  in  an 
understandable  format  when  requested. 

(2)  Parti  es  are  not  requi  red  to  keep 
records  of  information  that  is  not 
reasonably  aval  I  able  through  normal 
business  practices  including 
information  on  activities  not  conducted 
by  themselves  or  i  nformati  on  that  they 
cannot  reasonabi  y  access. 

(3)  Parti  es  may  keep  records  of  thei  r 
rebuilding  practices  for  an  engine  family 
rather  than  on  each  individual  engine 
rebu  i  1 1  i  n  cases  w  here  those  rebu  i  I  d 
practi  ces  are  fol  I  owed  routi  nel  y. 

(4)  Records  must  be  kept  for  a 

mi  ni  mum  of  two  years  after  the  engi  ne 
is  rebuilt. 

Subpart  C — [Amended] 

31.  The  newly  designated  §  89.203  is 
revi  sed  to  read  as  fol  I  ows: 

§89.203  General  provisions. 

(a)  The  averaging,  banking,  and 
trading  programs  for  NOx,  NM  HC-HMOx, 
and  PM  emissions  from  eligible  nonroad 
engines  are  described  in  thissubpart. 
Participation  in  these  programs  is 
voluntary. 

(b)  Requirements  for  Tier  1  engines 
rated  at  or  above  37  kW.  (1)  A  nonroad 
engi  ne  fami  I  y  i  s  el  i  gi  bl  e  to  parti  ci  pate  i  n 
the averagi ng,  banking,  and  trading 
program  for  NOx  emissions  and  the 
banki  ng  and  tradi  ng  program  for  PM 
emissions  if  it  is  subject  to  regulation 
under  subpart  B  of  this  part  with  certain 
exceptions  specified  in  paragraph  (b)(2) 
of  this  section.  No  averaging,  banking, 
and  tradi  ng  program  i  s  aval  I  abl  e  for 
meeting  the  Tier  1  HC,  CO,  or  smoke 
emission  standards  specified  in  subpart 
B  of  this  part.  No  averaging  program  is 
aval  I  able  for  meeting  the  Tier  1PM 
emission  standards  specified  in  subpart 
B  of  this  part. 

(2)  Nonroad  engines  may  not 
parti  ci  pate  i  n  the  averagi  ng,  banki  ng, 
and  trading  programs  if  they  are 
exported  or  are  sold  as  Bl  ue  Sky  Series 
engines  as  described  in  §  89.112(f). 
Nonroad  engines  certified  on  a  special 
test  procedure  under  §  89.114(a),  may 
not  parti  ci  pate  i  n  the  averagi  ng,  banki  ng 


and  tradi  ng  programs  unless  the 
manufacturer  has  requested  that  the 
engi  nes  be  i  ncl  uded  i  n  the  averagi  ng, 
banki  ng,  and  tradi  ng  programs  at  the 
ti  me  the  request  for  the  spec!  al  test 
procedure  is  made  and  has  been  granted 
approval  by  the  Admi ni strator  for 
inclusion  in  the  averagi  ng,  banking,  and 
trading  programs. 

(3)  A  manufacturer  may  certify  one  or 
more  nonroad  engine  fami  lies  at  NOx 
family  emission  limits  (FELs)  above  or 
below  theTier  1  NOx  emission 
standard,  provided  the  summation  of 
the  manufacturer's  projected  balance  of 
all  NOx  credit  transactions  in  a  given 
model  year  is  greater  than  or  equal  to 
zero,  as  determined  under  §  89.207(a).  A 
manufacturer  may  certify  one  or  more 
nonroad  engine  fami  lies  at  PM  FELs 
below  theTier  2  PM  emission  standard 
that  will  be  appi  I  cabi  e  to  those  engi  ne 
fami  I  i  es. 

(I)  FELs  for  NOx  may  not  exceed  the 
Tier  1  upper  limit  specified  in 
§  89.112(d). 

(ii)  An  engine  family  certified  to  an 
FEL  is  subject  to  all  provisions  specified 
in  this  part,  except  that  the  applicable 
FEL  replaces  the  emission  standard  for 
the  fami  I  y  parti  ci  pati  ng  i  n  the 
averaging,  banking,  and  trading 
program. 

(i  i  i )  A  manufacturer  of  an  engi  ne 
family  with  a  NOx  FEL  exceeding  the 
Tier  1  NOx  emission  standard  must 
obtain  NOx  emission  credits  sufficient 
to  address  the  associated  credit  shortfal  I 
vi  a  averagi  ng,  banki  ng,  or  tradi  ng. 

(iv)  An  engine  family  with  a  NOx  FEL 
below  the  applicable  Tier  1  standard 
may  generate  emission  credits  for 
averaging,  banking,  trading,  or  a 
combination  thereof.  An  engine  family 
with  a  PM  FEL  below  theTier  2 
standard  that  wi  1 1  be  appI  i  cabI  e  to  that 
engi  ne  fami  I  y  may  generate  emi  ssi  on 
credits  for  banking,  trading,  or  a 
combination  thereof.  Emission  credits 
may  not  be  used  to  offset  an  engi  ne 
family's  emissions  that  exceed  its 
applicable  FEL.  Credits  may  not  be  used 
to  remedy  nonconformity  determined  by 
a  Selective  Enforcement  Audit  (SEA)  or 
by  recall  (in-use)  testing.  However,  in 
the  case  of  an  SEA  fai  lure,  credits  may 
be  used  to  allow  subsequent  production 
of  engi  nes  for  the  family  in  question  if 
the  manufacturer  elects  to  recertify  to  a 
higher  FEL. 

(4)  NOx  credits  generated  in  a  given 
model  year  may  be  used  to  address 
credit  shortfal  Is  with  other  engines 
during  that  model  year  or  in  any 
subsequent  model  year  except  as  noted 
under  paragraph  (b)(5)(ii)  of  this  section. 
PM  cr^its  may  be  used  to  address 
cred i t  shortfal  I s  w i th  Ti er  2  and  I ater 
engi  nes  greater  than  or  equal  to  37  kW 


and  Tier  1  and  later  engines  I  ess  than  37 
kW  and  greater  than  or  equal  to  19  kW. 
Credits  generated  in  one  model  year 
may  not  be  used  for  prior  model  years. 

(5)  The  fol  I  owing  provisions  apply  to 
the  use  of  Tier  1  NOx  credits  for 
showing  compliance  with  theTier  2  or 
Tier  3  NM  HC-l-NOx  standards. 

(I)  A  manufacturer  may  use  NOx 
credits  from  engines  subject  to  theTier 
1  NOx  standard  to  address  NM  HC-l-NOx 
credit  shortfalls  with  engines  in  the 
same  averagi  ng  set  subject  to  Ti  er  1 
NMHC-HSlOx  orTier2  NMHC-HNOx 
emission  standards. 

(ii)  A  manufacturer  may  not  use  NOx 
credits  from  engines  subject  to  theTier 
1  standards  to  address  NMHC-l-NOx 
credit  shortfalls  with  engines  subject  to 
theTier  3  NMHC-HSlOx  emission 
standards. 

(c)  Requirements  for  Tier  2  and  iater 
eng  nes  rated  at  or  above  37  kW  and 
Tier  1  and  iater  engines  rated  under  37 
kW. 

(1)  A  nonroad  engine  family  is  eligible 
to  parti  ci  pate  i  n  the  averagi  ng,  banki  ng, 
and  trading  programs  for  NMHC-HSlOx 
emissions  and  PM  emissions  if  it  is 
subject  to  regulation  under  subpart  B  of 
this  part  with  certain  exceptions 
specified  in  paragraph  (c)(2)  of  this 
section.  No  averaging,  banking,  and 
trad  i  ng  program  i  s  aval  I  abl  e  for  meeti  ng 
the  CO  or  smoke  emission  standards 
specified  in  subpart  B  of  this  part. 

(2)  Nonroad  engines  may  not 
parti  ci  pate  i  n  the  averagi  ng,  banki  ng, 
and  trading  programs  if  they  are 
exported  or  are  sold  as  Bl  ue  Sky  Series 
engi  nes  as  described  in  §  89.112(f). 
Nonroad  engines  certified  on  a  special 
test  procedure  under  §  89.114(a),  may 
not  parti  ci  pate  i  n  the  averagi  ng,  banki  ng 
and  trading  programs  unless  the 
manufacturer  has  requested  that  the 
engi  nes  be  i  ncl  uded  i  n  the  averagi  ng, 
banki  ng,  and  tradi  ng  programs  at  the 

ti  me  the  request  for  the  spec!  al  test 
procedure  is  made  and  has  been  granted 
approval  by  the  Administrator  for 
inclusion  in  the  averagi  ng,  banking,  and 
trading  programs. 

(3) (i)  A  manufacturer  may  certify  one 
or  more  nonroad  engine  fami  lies  at  FELs 
above  or  bel  ow  the  appi  i  cabi  e 

NM  HC-HSI Ox  emission  standard  and  PM 
emission  standard,  provided  the 
summation  of  the  manufacturer's 
projected  baianceof  all  NMHC-HNOx 
credit  transactions  and  the  summation 
of  the  manufacturer's  projected  balance 
of  all  PM  credit  transactions  in  a  given 
model  year  i  n  a  gi  ven  averagi  ng  set  i  s 
greater  than  or  equal  to  zero,  as 
determined  under  §  89.207(b). 

(A)  FELs  for  NMHC-HSlOx  and  FELs 
for  PM  may  not  exceed  the  upper  limits 
specified  in  §  89.112(d). 
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(B)  An  engine  family  certified  to  an 
FEL  is  subject  to  all  provisions  specified 
i  n  thi  s  part,  except  that  the  appi  i cabi e 
FEL  replaces  the  emission  standard  for 
the  fami  I  y  parti  ci  pati  ng  i  n  the 
averaging,  banking,  and  trading 
program. 

(C)  A  manufacturer  of  an  engine 
family  with  an  FEL  exceeding  the 
applicable  emission  standard  must 
obtai  n  emi  ssi  on  cred  i  ts  suffi  ci  ent  to 
address  the  associated  credit  shortfal  I 
via  averaging,  banking,  or  trading, 
within  the  restrictions  described  in 

§  89.204(c)  and  §  89.206(b)(4). 

(D)  An  engine  family  with  an  FEL 
below  the  applicable  standard  may 
generate  emi  ssi  on  cred  i  ts  for  averagi  ng, 
banking,  trading,  or  a  combination 
thereof.  Emission  credits  may  not  be 
used  to  offset  an  engi  ne  fami  ly's 

emi  ssi  ons  that  exce^  its  applicable 
FEL.  Credits  may  not  be  used  to  remedy 
nonconformity  determined  by  a 
Selective  Enforcement  Audit  (SEA)  or 
by  recall  (in-use)  testing.  However,  in 
the  case  of  an  SEA  fai  I  ure,  credits  may 
be  used  to  allow  subsequent  production 
of  engines  for  the  family  in  question  if 
the  manufacturer  elects  to  recertify  to  a 
higher  FEL. 

(ii)(A)  In  lieu  of  generating  credits 
under  paragraph  (c)(3)(i)  of  this  section, 
a  manufacturer  may  certify  one  or  more 
nonroad  engi  ne  fami  I  i  es  rated  under  37 
kW  at  family  emission  limits  (FELs) 
above  or  bel  ow  the  appI  i  cabI  e 
NM  HC-HM Ox  emission  standard  and  PM 
emission  standard.  The  summation  of 
the  manufacturer's  projected  balance  of 
all  NM  HC-HMOx  credit  transactions  and 
the  summation  of  the  manufacturer's 
projected  balance  of  all  PM  credit 
transact! ons  i n  a  given  model  year,  as 
determined  under  §  89.207(b),  are  each 
al  I  owed  to  be  I  ess  than  zero.  Separate 
calculations  shall  be  required  for  the 
fol  lowi  ng  two  categories  of  engines: 
engines  rated  under  19  kW  and  engines 
rated  at  or  above  19  kW  and  under  37 
kW. 

(B)  For  each  calendar  year  a  negative 
credit  balance  exists  as  of  December  31, 
a  penalty  equal  to  ten  percent  of  the 
negative  cr^it  balance  as  of  December 
31  of  the  cal  endar  year  shal  I  be  added 
to  the  negative  credit  balance.  The 
resulting  negative  credit  balance  shall 
be  carri^  into  the  next  calendar  year. 

(C)  For  engines  rated  under  19  kW,  a 
manufacturer  will  be  all  owed  to  carry 
over  a  negative  credit  balance  until 
December  31,  2003.  For  engines  rated  at 
or  above  19  kW  and  under  37  kW,  a 
manufacturer  will  be  all  owed  to  carry 
over  a  negative  credit  balance  until 
December  31,  2002.  As  of  these  dates, 
the  summation  of  the  manufacturer's 
projected  balance  of  all  NMHC-HSlOx 


credit  transactions  and  the  summation 
of  the  manufacturer's  projected  balance 
of  all  PM  credit  transactions  must  each 
be  greater  than  or  equal  to  zero. 

(D)  FELs  for  NMHC-HSlOx  and  FELs 
for  PM  may  not  exceed  the  upper  limits 
specified  in  §  89.112(d). 

(E)  An  engine  family  certified  to  an 
FEL  is  subject  to  all  provisions  specified 
in  this  part,  except  that  the  applicable 
NMHC-HSlOx  FEL  or  PM  FEL  replaces 
the  NM  HC-H\IOx  emission  standard  or 
PM  emission  standard  for  the  family 
parti  ci  pati  ng  i  n  the  averagi  ng  and 
banking  program. 

(F)  A  manufacturer  of  an  engine 
family  with  an  FEL  exceeding  the 
applicable  emi  ssi  on  standard  must 
obtain  emission  credits  sufficient  to 
address  the  associ  ated  credit  shortfal  I 
vi  a  averagi  ng  or  banki  ng.  The  exchange 
of  emission  credits  generated  under  this 
program  with  other  nonroad  engine 
manufacturers  in  trading  is  not  all  owed. 

(G)  An  engine  family  with  an  FEL 
bel  ow  the  appi  i  cabi  e  standard  may 
generate  emi  ssi  on  cred  i  ts  for  averagi  ng, 
banking,  or  a  combination  thereof. 
Emission  credits  may  not  be  used  to 
offset  an  engi  ne  fami  I  y's  emi  ssi  ons  that 
exceed  its  applicable  FEL.  Credits  may 
not  be  used  to  remedy  nonconformity 
determined  by  a  Selective  Enforcement 
Audit  (SEA)  or  by  recall  (in-use)  testing. 
However,  i  n  the  case  of  an  SEA  fai  I  ure, 
credits  may  be  used  to  al  low  subsequent 
production  of  engines  for  the  family  in 
question  if  the  manufacturer  elects  to 
recertify  to  a  higher  FEL. 

(4) (i)  Except  as  noted  in  paragraphs 
(c)(4)(ii),  (c)(4)(iii),  and  (c)(4)(iv)  of  this 
section,  credits  generated  in  a  given 
model  year  may  be  used  duri  ng  that 
model  year  or  used  in  any  subsequent 
model  year.  Except  as  allowed  under 
paragraph  (c)(3)(i  I )  of  thi  s  secti  on, 
credits  generated  in  one  model  year  may 
not  be  used  for  prior  model  years. 

(ii)  Credits  generated  from  engines 
rated  under  19  kW  prior  to  the 
i  mpl  ementati  on  date  of  the  appi  i  cabi  e 
Tier  2  standards,  shal  I  expi  re  on 
December  31,  2007. 

(i  i i )  Credits  generated  from  engi nes 
rated  under  19  kW  under  the  provisions 
of  paragraph  (c)(3)(i  i )  shal  I  expi  re  on 
December  31,  2003. 

(iv)  Credits  generated  from  engines 
rated  at  or  above  19  kW  and  under  37 
kW  under  the  provi  si  ons  of  paragraph 
(c)(3)(i  i )  of  thi  s  secti  on  shal  I  expi  re  on 
December  31,  2002. 

(5)  Except  as  provided  in  paragraph 
(b)(3)  of  this  secti  on,  engine  fami  lies 
may  not  generate  credits  for  one 
pollutant  while  also  using  credits  for 
another  pol  I  utant  i  n  the  same  model 
year. 


(d)  Manufacturers  must  demonstrate 
compi  i  ance  under  the  averagi  ng, 
bank!  ng,  and  tradi  ng  programs  for  a 
particular  model  year  within  270  days 
of  the  end  of  the  model  year.  Except  as 
allowed  under  paragraph  (c)(3)(ii)  of 
thi  s  secti  on,  manufacturers  that  have 
certi  f i  ed  engi  ne  fami  I  i  es  to  F  E  Ls  above 
the  applicable  emission  standards  and 
do  not  have  sufficient  emission  credits 
to  offset  the  difference  between  the 
emission  standards  and  the  FEL  for  such 
engine  fami  lies  will  be  in  violation  of 
the  conditions  of  the  certificate  of 
conformity  for  such  engine  fami  lies.  The 
certificates  of  conformity  may  be  voided 
ab  initio  under  §  89.126(c)  for  those 
engi  ne  fami  I  i  es. 

32.  The  newly  designated  §  89.204  is 
revi  sed  to  read  as  fol  I  ows: 

§89.204  Averaging. 

(a)  Requirements  for  Tier  1  engines 
rated  at  or  above  37  kW.  A  manufacturer 
may  use  averagi  ng  to  offset  an  emi  ssi  on 
exceedance  of  a  nonroad  engi  ne  fami  ly 
caused  by  a  N Ox  FEL  above  the 
applicable  emi  ssi  on  standard.  NOx 
cr^its  used  i  n  averagi  ng  may  be 
obtained  from  credits  generated  by 
another  engi  ne  fami  I  y  i  n  the  same 
model  year,  credits  banked  in  a  previous 
model  year,  or  credits  obtained  through 
trading. 

(b)  Requirements  for  Tier  2  and  iater 
eng  nes  rated  at  or  above  37  kW  and 
Tier  1  and  iater  engines  rated  under  37 
kW.  A  manufacturer  may  use  averaging 
to  offset  an  emission  exceedance  of  a 
nonroad  engine  family  caused  by  an 
NMHC-HSlOx  FEL  or  a  PM  FEL  above  the 
applicable  emi  ssi  on  standard.  Credits 
used  i  n  averagi  ng  may  be  obtai  ned  from 
credits  generated  by  another  engine 
family  in  the  same  model  year,  credits 
bank^  in  previous  model  years  that 
have  not  expired,  or  credits  obtained 
through  trading.  The  use  of  credits  shall 
be  within  the  restrictions  described  in 
paragraph  (c)  of  this  section, 

§  89.206(b)(4)  and  §  89.203(b)(5)(ii). 

(c)  A  veragng  sets  for  emission  credits. 
The  averagi  ng  and  tradi  ng  of  N  Ox 
emission  credits,  NMHC  -l-NOx 
emission  credits,  and  PM  emissions 
credits  will  only  be  allowed  between 
engi  ne  fami  I  i  es  i  n  the  same  averagi  ng 
set.  The  averagi  ng  sets  for  the  averagi  ng 
and  trading  of  NOx  emission  credits, 
NMHC  -l-NOx  emission  credits,  and  PM 
emission  credits  for  nonroad  engi  nes  are 
defined  as  fol  lows: 

(1)  El  igi  ble  engi  nes  rated  at  or  above 
19  kW,  other  than  marine  diesel 

engi  nes,  constitute  an  averagi  ng  set. 

(2)  El  igi  ble  engi  nes  rated  under  19 
kW,  other  than  marine  diesel  engines, 
constitute  an  averagi  ng  set. 
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(3)  Marine  diesel  engines  rated  at  or 
above  19  kW  constitute  an  averagi  ng  set. 
Emission  credits  generated  from  marine 
diesel  engines  rated  at  or  above  19  kW 
may  be  used  to  address  credit  shortfalls 
for  el  i  gi  bl  e  engi  nes  rated  at  or  above  19 
kW  other  than  marine  diesel  engines. 

(4)  Marinediesel  engi  nes  rated  under 
19  kW  constitute  an  averaging  set. 
Emission  credits  generated  from  marine 
diesel  engines  rated  under  19  kW  may 
be  used  to  address  credit  shortfal  Is  for 
eligible  engi  nes  rated  under  19  kW  other 
than  marinediesel  engines. 

33.  The  newly  designated  §89.205  is 
revi  sed  to  read  as  fol  I  ows: 

§89.205  Banking. 

(a)  Requirements  for  Tier  1  engines 
rated  at  or  above  37  kW.  (1)  A 
manufacturer  of  a  nonroad  engine 
family  with  a  NOx  PEL  below  the 
applicable  standard  for  a  given  model 
year  may  bank  credits  in  that  model 
year  for  use  i  n  averagi  ng  and  tradi  ng  i  n 
any  subsequent  model  year. 

(2)  A  manufacturer  of  a  nonroad 
engine  family  may  bank  NOx  credits  up 
to  one  calendar  year  prior  to  the 
effective  date  of  mandatory  certification. 
Such  engi  nes  must  meet  the 
requirements  of  subparts  A,  B,  D,  E,  F, 

G,  H,  l,J,  and  K  of  this  part. 

(3) (i)  A  manufacturer  of  a  nonroad 
engi  ne  fami  ly  may  bank  PM  credits  from 
Tier  1  engines  under  the  provisions 
specified  in  §  89.207(b)  for  use  in 
averaging  and  trading  in  theTier  2  or 
later  timeframe. 

(ii)  Such  engine  families  are  subject  to 
ail  provisions  specified  in  subpartsA,  B, 
D,  E,  F,  G,  H,  I,  J,  and  K  of  this  part, 
except  that  the  applicable  PM  FEE 
replaces  the  PM  emission  standard  for 
the  family  participating  in  the  banking 
and  trading  program. 

(b)  Requirements  for  Tier  2  and  iater 
eng  nes  rated  at  or  above  37  kW  and 
Tier  1  and  iater  engines  rated  under  37 
kW.  (1)  A  manufacturer  of  a  nonroad 
engine  family  with  an  NMHC  +NOx 
FEE  or  a  PM  FEE  below  the  applicable 
standard  for  a  given  model  year  may 
bank  credits  in  that  model  year  for  use 

i  n  averagi  ng  and  tradi  ng  i  n  any 
following  model  year. 

(2)  For  engine  rated  under  37  kW,  a 
manufacturer  of  a  nonroad  engine 
family  may  bank  credits  prior  to  the 
effective  date  of  mandatory  certification. 
Such  engi  nes  must  meet  the 
requirements  of  subparts  A,  B,  D,  E,  F, 

G,  H,  l,J,  and  K  of  this  part. 

(c)  A  manufacturer  may  bank  actual 
credits  only  after  the  end  of  the  model 
year  and  after  EPA  has  reviewed  the 
manufacturer's  end-of-year  reports. 
During  the  model  year  and  before 
submittal  of  the  end-of-year  report. 


credits  originally  designated  in  the 
certification  process  for  banking  will  be 
considered  reserved  and  may  be 
redesi  gnated  for  tradi  ng  or  averagi  ng  i  n 
the  end-of-year  report  and  fi  nal  report. 

(d)  Credits  declared  for  banking  from 
the  previous  model  year  that  have  not 
been  reviewed  by  EPA  may  be  used  in 
averaging  or  trading  transactions. 
However,  such  credits  may  be  revoked 
at  a  I  ater  ti  me  fol  I  ow  i  ng  E  P A  revi  ew  of 
the  end-of-year  report  or  any  subsequent 
audit  actions. 

34.  The  newly  designated  §  89.206  is 
revised  to  read  as  fol  I  ows: 

§89.206  Trading. 

(a)  Requirements  for  Tier  1  engines 
rated  at  or  above  37  kW.  (1)  A  nonroad 
engine  manufacturer  may  exchange 
emission  credits  with  other  nonroad 
engine  manufacturers  within  the  same 
averagi  ng  set  i  n  tradi  ng. 

(2)  Credits  for  tradi  ng  can  be  obtai  ned 
from  credits  banked  in  a  previous  model 
year  or  credits  generated  during  the 
model  year  of  the  tradi  ng  transaction. 

(3)  T raded  credits  can  be  used  for 
averagi  ng,  banki  ng,  or  further  tradi  ng 
transact! ons  wi thi  n  the  restri  cti  ons 
described  in  §  89.204(c). 

(b)  Requirements  for  Tier  2  and  iater 
engines  rated  at  or  above  37  kW  and 
Tier  1  and  iater  engines  rated  under  37 
kW.  (1)  A  nonroad  engine  manufacturer 
may  exchange  emi ssi on  credits  with 
other  nonroad  engine  manufacturers 
withi  n  the  same  averagi  ng  set  i  n  tradi  ng. 

(2)  Credits  for  tradi  ng  can  be  obtai  ned 
from  credits  banked  in  previous  model 
years  that  have  not  expired  or  credits 
generated  during  the  model  year  of  the 
trading  transact! on. 

(3)  T raded  credits  can  be  used  for 
averagi  ng,  banki  ng,  or  further  tradi  ng 
transact!  ons  wi  thi  n  the  restri  cti  ons 
described  in  §  89.204(c)  and  paragraph 
(b)(4)  of  this  section. 

(4)  Emission  credits  generated  from 
engi  nes  rated  at  or  above  19  kW 
utilizing  indirect  fuel  injection  may  not 
betrad^  to  other  manufacturers. 

(c)  In  the  event  of  a  negative  credit 
bal  ance  resulti  ng  from  a  transacti  on, 
both  the  buyer  and  the  sel  I er  are  I  i abl e, 
exceptin  cases  deemed  involving  fraud. 
Certi  fi  cates  of  all  engi  ne  fami  I  i  es 

parti  ci  pati  ng  i  n  a  negative  trade  may  be 
voided  ah  initio  under  §  89.126(c). 

35.  The  newly  designated  §  89.207  is 
revised  to  read  as  fol  I  ows: 

§89.207  Credit  calculation. 

(a)  Requirements  for  caicuiating  NOx 
credits  from  Tier  1  engines  rated  at  or 
above 37 kW.  (1)  For  each  participating 
engine  family,  emission  credits  (positive 
or  negative)  are  to  be  calculated 
according  to  one  of  the  fol  lowing 


equations  and  rounded,  in  accordance 
with  ASTM  E29-93a,  to  the  nearest  one- 
hundredth  of  a  megagram  (Mg).  This 
ASTM  procedure  has  been  incorporated 
by  reference  (see  §  89.6).  Consistent 
units  are  to  be  used  throughout  the 
equation. 

(1)  For  determining  credit  availability 
from  all  engi  ne  fami  I  i  es  generati  ng 
credits:  Emission  credits  =(Std  -  FEE)  x 
(Vol  ume)  X  (AvgPR)  x  (U  E)  x 
(Adjustment)  x  (10-'>) 

(ii)  For  determining  credit  usage  for 
all  engine  fami  lies  requiring  credits  to 
offset  emi  ssi  ons  i  n  excess  of  the 
standard: 

Emission  credits  =(Std  -  FEE)  x 

(Volume)  X  (AvgPR)  x  (EIE)  x  (lO^s) 
Where: 

Std  =theapplicableTier  1  NOx  nonroad 
engine  emi  ssi  on  standard,  in  grams  per 
kilowatt-hour. 

FEE  =the  NOx  family  emission  limit  for  the 
enginefamily  in  grams  per  kilowatt- 
hour. 

Volume  =the  number  of  nonroad  engines 
el  i  gi  bl  e  to  parti  ci  pate  i  n  the  averagi  ng, 
banking,  and  trading  program  within  the 
given  enginefamily  during  the  model 
year.  Engines  sold  to  equipment  or 
vehicle  manufacturers  under  the 
provisions  of  §  89.102(g)  shall  not  be 
included  in  this  number.  Ouarterly 
production  projections  are  used  for 
initial  certification.  Actual  applicable 
production/sales  volume  is  used  for  end- 
of-year  compliancedetermi  nation. 
AvgPR  =the  average  power  rati  ng  of  al  I  of 
the  configurations  within  an  engine 
family,  calculated  on  a  sales-weighted 
basis,  in  kilowatts. 

UE  =the  useful  life  for  the  engine  family,  in 
hours. 

Adjustment  =a  one-time  adjustment,  as 
specified  in  paragraph  (a)(2)  of  this 
section,  to  be  applied  to  Tier  1  NOx 
credits  to  be  banked  or  traded  for 
determining  compliance  with  theTier  1 
NOx  standards  or  Tier  2  NOx-H\IMHC 
standards  specified  in  subpart  B  of  this 
part.  Banked  credits  traded  in  a 
subsequent  model  year  wi  1 1  not  be 
subject  to  an  additional  adjustment. 
Banked  credits  used  in  a  subsequent 
model  year's  averagi  ng  program  wi  1 1  not 
have  theadjustment  restored. 

(2)  If  an  enginefamily  is  certified  to 
a  NOx  FEE  of  8.0  ^kW-hr  or  less,  an 
Adjustment  value  of  1.0  shall  be  used  in 
the  credit  generation  calculation 
described  in  paragraph  (a)(l)(i)  of  this 
secti  on .  I  f  an  engi  ne  fami  I  y  i  s  certi  fi  ed 
to  a  NOx  FEE  above  8.0  g/kW-hr,  an 
Adjustmentvalueof  0.65  shall  be  used 
in  the  credit  generation  calculation 
described  in  paragraph  (a)(l)(i)  of  this 
section.  If  the  credits  are  to  be  used  by 
the  credit-generating  manufacturer  for 
averagi  ng  purposes  i  n  the  same  model 
year  i  n  which  they  are  generated,  an 
Adjustmentvalueof  1.0  shall  be  used 
for  all  engi  nes  regard  I  ess  of  the  I  evel  of 
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the  NOx  FEL.  If  the  credits  are  to  be 
banked  by  the  credit-generating 
manufacturer  and  us^  in  a  suteequent 
model  year  for  another  Tier  1  engi  ne 
family,  an  Adjustment  value  of  1.0  shall 
be  us^  for  al  I  engi nes  regardless  of  the 
level  of  the  NOx  FEL. 

(b)  Requirements  for  calculating 
NMHC  -t-ZVOx  Credits  from  Tier  2  and 
later  engines  rated  at  or  above  37  kW 
and  Tier  1  and  later  engines  rated  under 
37  kW  and  PM  credits  from  all  engines. 

(1)  For  each  participating  engine  family, 
NOx  -l-NMHC  emission  credits  and  PM 
emission  credits  (positive  or  negative) 
are  to  be  cal  cul  at^  accord!  ng  to  one  of 
the  foil  owing  equations  and  rounded,  in 
accordance  with  ASTM  E29-93a,  to  the 
nearest  one-hundredth  of  a  megagram 
(Mg).  This  procedure  has  been 
incorporate  by  reference  (see  §  89.6). 
Consistent  units  are  to  be  used 
throughout  the  ^uation. 

(i)  For  determining  credit  availability 
from  all  engi  ne  fami  I  i  es  generati  ng 
credits: 

Emission  credits  =(Std-F EL)  x  (Volume) 
X  (AvgPR)  X  (U  L)  x  (10-'>) 

(ii)  For  determining  credit  usage  for 
all  engine  fami  lies  requiring  credits  to 
offset  emi  ssi  ons  i  n  excess  of  the 
standard: 

Emission  credits  =(Std-F EL)  x  (Volume) 
X  (AvgPR)  x(UL)x(10-f>) 

Where: 

Std  =the  current  and  applicable 

nonroad  engine  emi  ssi  on  standard, 
in  grams  per  kilowatt-hour,  except 
for  PM  calculations  where  it  is  the 
applicable  nonroad  engineTier2 
PM  emission  standard,  and  except 
for  engines  rated  under  19  kW 
where  it  is  the  appi  i cable  nonroad 
engineTier  2  emission  standard,  in 
grams  per  kilowatt-hour.  (Engines 
rated  under  19  kW  parti ci pati  ng  i n 
the  averagi  ng  and  banki  ng  program 
provi  si  ons  of  §  89.203(c)(3)(i  i )  shal  I 
usetheTier  1  standard  for  credit 
calculations.) 

FEL  =  the  family  emission  limitfor  the 
engi  ne  fami  I  y  i  n  grams  per  ki  I  owatt- 
hour. 

Volume  =the  number  of  nonroad 

engi  nes  el  i  gi  bl  e  to  parti  ci  pate  i  n  the 
averaging,  banking,  and  trading 
program  within  the  given  engine 
family  during  the  model  year. 
Engines  sold  to  equipment  or 
vehicle  manufacturers  under  the 
provi  si  ons  of  §  89.102(g)  shall  not 
be  included  in  this  number. 
Quarterly  production  projections 
are  used  for  initial  certification. 
Actual  applicable  production/sales 
volume  is  used  for  end-of-year 
compliancedetermi  nation. 

AvgPR  =  the  average  power  rating  of  all 
of  the  configurations  within  an 


engine  family,  calculated  on  asales- 
weighted  basis,  in  kilowatts. 

UL  =the  useful  life  for  the  given  engine 
family,  in  hours. 

36.  The  newly  designated  §  89.208  is 
revised  to  read  as  follows: 

§89.208  Labeling. 

For  all  nonroad  engines  included  in 
the  averagi  ng,  banking,  and  trading 
programs,  the  fami  I  y  emi  ssi  on  I  i  mi  ts  to 
which  the  engine  is  certified  must  be 
included  on  the  label  required  in 
§89.110. 

37.  The  newly  designated  §  89.209  is 
amended  by  revising  paragraph  (a)  to 
read  as  fol  I  ows: 

§89.209  Certification. 

(а)  In  the  application  for  certification 
a  manufacturer  must: 

(1)  Declare  its  intent  to  include 
specific  engi  ne  fami  I  i  es  i  n  the 
averaging,  banking,  and  trading 
programs. 

(2)  Submit  a  statement  that  the 
engi  nes  for  which  certification  is 
requested  will  not,  to  the  best  of  the 
manufacturer's  belief,  cause  the 
manufacturer  to  have  a  negative  credit 
balance  when  all  credits  are  calculated 
for  al  I  the  manufacturer's  engi  ne 
fami  I  i  es  parti  ci  pati  ng  i  n  the  averagi  ng, 
banking,  and  trading  programs,  except 
as  all  owed  under  §  89.203(c)(3)(ii). 

(3)  Declaretheapplicable  FELsfor 
each  engi  ne  fami  I  y  parti  ci  pati  ng  i  n 
averaging,  banking,  and  trading. 

(i )  The  F  ELs  must  be  to  the  same 
nu  mber  of  si  gni  fi  cant  d  i  gi  ts  as  the 
emi  ssi  on  standard  for  the  appI  i  cabi  e 
pol  I  utant. 

(i i )  I n  no  case  may  the  FEL  exceed  the 
upper  limits  prescribed  in  §  89.112(d). 

(4)  Indicate  the  projected  number  of 
credits  generated/ne^ed  for  this  family; 
the  projected  applicable  production/ 
sales  volume,  by  quarter;  and  the  values 
requ  i  red  to  cal  cu  I  ate  cred  i  ts  as  gi  ven  i  n 
§  89.207. 

(5)  Submit  calculations  in  accordance 
with  §  89.207  of  projected  emission 
credits  (positive  or  negative)  based  on 
quarterly  production  projections  for 
each  participating  family. 

(б) (i)  If  the  engine  family  is  projected 
to  have  negative  emission  credits,  state 
specifically  the  source  (manufacturer/ 
engine  family  or  reserved)  of  the  credits 
necessary  to  offset  the  credit  deficit 
accord!  ng  to  quarterly  projected 
production,  or,  if  the  engine  family  is  to 
be  i  ncl  uded  i  n  the  provi  si  ons  of 

§  89.203(c)(3)(ii),  state  that  the  engi  ne 
fami ly  will  be  subject  to  those 
provisions. 

(ii)  If  the  engine  family  is  projected  to 
generate  credits,  state  specifically 
(manufacturer/ engi  ne  fami  ly  or 


reserved)  where  the  quarterly  projected 
credits  will  be  applied. 

38.  The  newly  designated  §  89.210  is 
amended  by  revising  paragraphs  (b)  and 
(c)  to  read  as  fol  I  ows; 

§  89.21 0  Maintenance  of  records. 

(b)  The  manufacturer  of  any  nonroad 
engine  family  that  is  certified  under  the 
averaging,  banking,  and  trading 
programs  must  establish,  maintain,  and 
retai  n  the  fol  I  owi  ng  adequately 
organized  and  indexed  records  for  each 
such  family; 

(1)  ERA  engine  family; 

(2)  Family  emission  limits  (FEL); 

(3)  Power  rating  for  each 
configuration  tested; 

(4)  Projected  applicable  production/ 
sal  es  vol  ume  for  the  model  year;  and 

(5)  Actual  appi  i  cabi  e  product!  on/ sal  es 
vol  ume  for  the  model  year. 

(c)  Any  manufacturer  producing  an 
engi  ne  fami  I  y  parti  ci  pati  ng  i  n  tradi  ng 
reserved  credits  must  maintain  the 
following  records  on  a  quarterly  basis 
for  each  engine  family  in  the  trading 
program; 

(1)  The  engine  family; 

(2)  The  actual  quarterly  and 

cu  mu  I  ati  ve  appi  i  cabi  e  prod  ucti  on/ sal  es 
volume; 

(3)  The  values  required  to  calculate 
credits  as  given  in  §  89.207; 

(4)  The  resulting  type  and  number  of 
credits  generated/required; 

(5)  How  and  where  credit  surpluses 
are  dispersed;  and 

(6)  How  and  through  what  means 
credit  deficits  are  met. 

39.  The  newly  designated  §  89.211  is 
amended  by  revising  paragraphs  (a)  and 
(c)  to  read  as  fol  I  ows; 

§89.211  End-of-year  and  final  reports. 

(a)  End-of-year  and  final  reports  must 
i  ndi  cate  the  engi  ne  fami  I  y,  the  actual 
appi  i  cabi  e  prod  ucti  on/ sal  es  vol  u  me,  the 
values  required  to  calculate  credits  as 
given  in  §  89.207,  and  the  number  of 
credits  generated/required. 
Manufacturers  must  also  submit  how 
and  where  credit  surpluses  were 
dispersed  (or  are  to  be  banked)  and/or 
how  and  through  what  means  credit 
deficits  were  met.  Copies  of  contracts 
related  to  credit  trading  must  be 
included  or  supplied  by  the  broker,  if 
applicable.  The  report  shall  include  a 
calculation  of  credit  balances  to  show 
that  the  summation  of  the 
manufacturer's  use  of  credits  results  i  n 
a  credit  balance  equal  to  or  greater  than 
zero,  except  as  al  I  owed  under 
§  89.203(c)(3)(ii).  Manufacturers 
participating  under  the  program 
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described  in  §  89.203(c)(3)(ii)  shall 
includethe  NMHC  +NOx  credit  balance 
and  the  PM  credit  balance  as  of 
December  31  of  that  calendar  year. 

(c)(1)  End-of-year  reports  must  be 
submitted  withi  n  90  days  of  the  end  of 
the  model  year  to:  Director,  Engine 
Programs  and  Compliance  Division 
(6405-J),  U.S.  Environmental  Protection 
Agency,  401  M  Street  S.W.,  Washington, 
DC  20460. 

(2)  Final  reports  must  be  submitted 
withi  n  270  days  of  the  end  of  the  model 
year  to:  Di  rector,  Engl  ne  Programs  and 
Compliance  Division  (6405-J),  U.S. 
Environmental  Protection  Agency,  401 
M  Street  S.W.,  Washington,  DC  20460. 

40.  The  newly  designated  §  89.212  is 
revi  sed  to  read  as  fol  I  ows: 

§89.212  Notice  of  opportunity  for  hearing. 

Any  voiding  of  the  certificate  under 
§§  89.203(d),  89.206(c),  89.209(c)  or 
89.210(g)  will  be  made  only  after  the 
manufacturer  concerned  has  been 
offered  an  opportunity  for  a  hearing 
conducted  in  accordance  with  §§  89.512 
and  89.513  and,  if  a  manufacturer 
requests  such  a  hear!  ng,  wi  1 1  be  made 
only  after  an  initial  decision  by  the 
Presiding  Officer. 

Subpart  D — [Amended] 

41.  The  newly  designated  §  89.302  is 
revi  sed  to  read  as  fol  I  ows: 

§89.302  Definitions. 

The  definitions  in  subpart  A  of  this 
part  apply  to  this  subpart.  For  terms  not 
defin^  in  this  part,  the  definitions  in 
40  CFR  part  86,  subparts  A,  D,  I,  and  N, 
apply  to  this  subpart. 

42.  The  newly  designated  §  89.304  is 
amended  by  revising  paragraph  (c)  to 
read  as  fol  I  ows: 

§89.304  Equipment  required  for  gaseous 
emissions;  overview. 

(c)  Analyzers  used  are  a  non- 
d  i  spersi  ve  i  nfrared  ( N  DI  R)  absorpti  on 
type  for  carbon  monoxide  and  carbon 
dioxide  analysis;  a  heated  flame 
ionization  (HFID)  type  for  hydrocarbon 
analysis;  and  a  chemiluminescent 
detector  (CLD)  or  heated 
chemiluminescent  detector  (HCLD)  for 
oxides  of  nitrogen  analysis.  Sections 
89.309  through  89.324  set  forth  a  full 
description  of  analyzer  requirements 
and  specifications. 

43.  The  newly  designated  §  89.307  is 
amended  by  revising  paragraphs  (b)(7) 
and  (b)(8)  to  read  as  fol  I  ows; 

§89.307  Dynamometer  calibration. 


(b)  *  *  * 

(7)  The  measured  torque  must  be 
within  either  2  percent  of  point  or  1 
percent  of  the  engi  ne  maxi  mum  torque 
of  the  calculated  torque. 

(8)  If  the  measured  torque  is  not 
within  the  above  requirements,  adjustor 
repai  r  the  system.  Repeat  steps  i  n 
paragraphs  (b)(1)  through  (b)(6)  of  this 
section  with  the  adjust^  or  repaired 
system. 

44.  The  newly  designated  §  89.308  is 
amended  by  revising  paragraph  (b)  to 
read  as  fol  I  ows; 

§89.308  Sampling  system  requirements 
for  gaseous  emissions. 

(b)  If  water  is  removed  by 
condensati  on,  the  sampi  e  gas 
temperature  shall  be  monitored  within 
the  water  trap  or  the  sample  dewpoint 
shall  be  monitored  downstream.  In 
either  case,  the  indicated  temperature 
shall  not  exceed  7°C. 

45.  The  newly  designated  §  89.309  is 
amended  by  removing  and  reserving 
paragraph  (a)(3)  and  revising  paragraphs 

(a)(4)(iii),  (a)(5)(i)(C),  and  (a)(5)(i)(D)  to 
read  as  fol  I  ows; 

§  89.309  Analyzers  required  for  gaseous 
emissions. 

(a)  *  *  * 

(3)  [Reserved] 

(4)  *  *  * 

(iii)  The  FID  oven  must  be  capable  of 
maintaining  temperature  within  5.5°C  of 
the  set  poi  nt. 

(5)  *  *  * 

(j)  *  *  * 

(C)  For  raw  analysis,  an  ice  bath  or 
other  cool  i  ng  devi  ce  I  ocated  after  the 
NOx  converter  (optional  for  dilute 
analysis). 

(D) A  chemiluminescent  detector 
(CLD  or  HCLD). 

46.  The  newly  designated  §  89.310  is 
amended  by  revising  paragraphs  (a)(1) 
and  (c)  to  read  as  fol  lows; 

§  89.31 0  Analyzer  accuracy  and 
specifications. 

(a)  *  *  * 

(1)  Response  time.  As  necessary, 
measure  and  account  for  the  response 
ti  me  of  the  anal  yzer. 

(c)  Emission  measurement  accuracy— 
Bag  sampi  ing.  (1)  Good  engineering 
practice  dictates  that  exhaust  emissi on 
sampi  e  anal  yzer  readi  ngs  bel  ow  15 
percent  of  fu  1 1  -seal  e  chart  defi  ecti  on 
should  generally  not  be  used. 

(2)  Some  high  resolution  read-out 
systems,  such  as  computers,  data 


loggers,  and  so  forth,  can  provide 
sufficient  accuracy  and  resolution  below 
15  percent  of  full  scale.  Such  systems 
may  be  used  provided  that  additional 
cal  i  brati  ons  of  at  I  east  4  non-zero 
nominally  equally  spaced  points,  using 
good  engineering  judgement,  below  15 
percent  of  ful  I  scale  are  made  to  ensure 
the  accuracy  of  the  call  brati  on  curves.  If 
a  gas  divider  is  used,  the  gas  divider 
must  conform  to  the  accuracy 
requirements  specified  in  §  89.312(c). 
The  procedure  in  paragraph  (c)(3)  of  this 
sect!  on  may  be  used  for  cal  i  brati  on 
below  15  percent  of  full  scale. 

(3)  The  fol  I  owing  procedure  shall  be 
followed; 

(1)  Span  the  analyzer  using  a 

cal  i  brati  on  gas  meet!  ng  the  accuracy 
requirements  of  §  89.312(c),  within  the 
operati  ng  range  of  the  analyzer,  and  at 
I  east  90%  of  ful  I  scale. 

(i  i )  Generate  a  cal  i  brati  on  over  the  ful  I 
concentrati  on  range  at  a  mi  ni  mum  of  6, 
approximately  equally  spaced,  points 
(e.g.  15,  30,  45,  60,  75,  and  90  percent 
of  the  range  of  concentrations  provided 
by  the  gas  divider).  If  a  gas  divider  or 
blender  is  being  used  to  calibrate  the 
anal  yzer  and  the  requi  rements  of 
paragraph  (c)(2)  of  this  section  are  met, 
veri  fy  that  a  second  cal  i  brati  on  gas 
between  10  and  20  percent  of  ful  I  scale 
can  be  named  within  2  percent  of  its 
certified  concentration. 

(iii)  If  a  gas  divider  or  blender  is  being 
used  to  cal  i  brate  the  anal  yzer,  i  nput  the 
val  ue  of  a  second  cal  i  brati  on  gas  (a  span 
gas  may  be  used  for  the  C02  analyzer) 
havi  ng  a  named  concentrati  on  between 
10  and  20  percent  of  full  scale.  This  gas 
shal  I  be  i  ncl  uded  on  the  cal  i  brati  on 
curve.  Continue  adding  calibration 
points  by  dividing  this  gas  until  the 
requi  rements  of  paragraph  (c)(2)  of  this 
section  are  met. 

(iv)  Fit  a  calibration  curve  per 

§  89.319  through  §  89.322  for  the  ful  I 
seal  e  range  of  the  anal  yzer  usi  ng  the 
calibration  data  obtained  with  both 
cal  i  brati  on  gases. 

47.  The  newly  designated  §  89.312  is 
amended  by  removing  and  reserving 
paragraph  (b)(2),  revising  paragraphs 
(c)(2),  (d),  and  (f)  and  adding  a  new 
paragraph  (g)  to  read  as  fol  I  ows; 

§89.312  Analytical  gases. 

(b)  *  *  * 

(2)  [Reserved]. 

(c)  *  *  * 

(2)  Mixtures  of  gases  having  the 
following  chemical  compositions  shall 
be  avail  able; 

(i)  CsHg  and  purified  synthetic  air ; 

(ii)  CsHg  and  purified  nitrogen 
(optional  for  raw  measurements); 
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(Mi)  CO  and  purified  nitrogen; 

(iv)  NOx  and  purified  nitrogen  (the 
amount  of  N O2  contai  ned  i  n  thi s 
caMbration  gas  must  not  exceed  5 
percent  of  the  N  O  content); 

(v)  CO2  and  purified  nitrogen. 

(d)  Oxygen  i  nterference  check  gases 
shall  contain  propane  with  350  ppmC 
±75  ppmC  hydrocarbon.  The  three 
oxygen  i  nterference  gases  shal  I  contai  n 
21%  ±  1%  O2,  10%  ±  1%  O2,  and 
5%  ±  1%  O2.  The  concentration  value 
shal  I  be  determi  ned  to  cal  i  brati  on  gas 
tolerances  by  chromatographic  analysis 
of  total  hydrocarbons  plus  impurities  or 
by  dynamic  blending.  Nitrogen  shall  be 
the  predominant  diluent  with  the 
balance  oxygen. 

(f)  Hydrocarbon  analyzer  burner  air. 
The  concentration  of  oxygen  for  raw 
sampling  must  be  within  1  mole  percent 
of  the  oxygen  concentrati  on  of  the 
burner  ai r  used  i  n  the  I atest  oxygen 

i nterference  check  (%02l).  If  the 
difference  in  oxygen  concentration  is 
greater  than  1  mole  percent,  then  the 
oxygen  i  nterference  must  be  checked 
and,  if  necessary,  the  analyzer  adjusted 
to  meet  the  %02l  requirements.  The 
burner  air  must  contain  less  than  2 
ppmC  hydrocarbon. 

(g)  Gases  for  the  methane  analyzer 
shal  I  be  si  ngl  e  bl  ends  of  methane  usi  ng 
air  as  the  diluent. 

48.  The  newly  designated  §  89.314  is 
amended  by  revising  paragraphs  (a)  and 
(b)  to  read  as  fol  I  ows; 

§89.314  Pre-and  post-test  calibration  of 
analyzers. 

(a)  The  calibration  is  checked  by 
usi  ng  a  zero  gas  and  a  span  gas  whose 
nominal  value  is  between  75  percent 
and  100  percent  of  full-scale,  inclusive, 
of  the  measuri  ng  range. 

(b)  After  the  end  of  the  fi  nal  mode,  a 
zero  gas  and  the  same  span  gas  will  be 
used  for  rechecking.  As  an  option,  the 
zero  and  span  may  be  rechecked  at  the 
end  of  each  mode  or  each  test  segment. 
The  analysis  will  be  considered 
acceptable  if  the  difference  between  the 
two  measuring  results  is  less  than  2 
percent  of  full  scale. 

§89.316  [Amended] 

49.  The  newly  designated  §  89.316  is 
amended  by  removing  and  reserving 
paragraph  (b). 

50.  The  newly  designated  §  89.317  is 
amended  by  revising  paragraphs  (g),  (h), 
and  (k)  to  read  as  fol  I  ows; 

§  89.31 7  NOx  converter  check. 

(g)  Turn  on  the  NOx  generator  O2  (or 
air)  supply  and  adjust  the  O2  (or  air) 


flow  rate  so  that  the  NO  i  ndicated  by  the 
analyzer  is  about  10  percent  I  ess  than 
indicated  in  paragraph  (f)  of  this 
section.  Record  the  concentration  of  NO 
in  this  N0-fO2  mixture. 

(h)  Switch  the  NOx  generator  to  the 
generation  mode  and  adjust  the 
generation  rate  so  that  the  NO  measured 
on  the  anal  yzer  i  s  20  percent  of  that 
measured  in  paragraph  (f)  of  this 
secti  on.  There  must  be  at  I  east  10 
percent  unreacted  NO  at  this  point. 
Record  the  concentration  of  residual 
NO. 

(k)  Turn  off  the  NOx  generator  O2  (or 
air)  supply.  The  analyzer  will  now 
indicate  the  NOx  in  the  original  NO-in- 
N2  mixture.  This  value  should  be  no 
more  than  5  percent  above  the  val  ue 
indicated  in  paragraph  (f)  of  this 
secti  on. 

51.  The  newly  designated  §  89.318  is 
amended  by  revising  paragraphs  (c)(2) 
heading,  (c)(2)(i)  and  (c)(2)(iv)  to  read  as 
fol  I  ows; 

§  89.31 8  Analyzer  interference  checks. 

(c)*  *  * 

(2)  /VOx  analyzer  water  quench  check. 

(i )  Thi  s  check  appi  i es  to  wet 
measurements  only.  An  NO  span  gas 
having  a  concentration  of  80  to  100 
percent  of  ful  I  seal  e  of  a  normal 
operati  ng  range  shal  I  be  passed  through 
the  CLD  (or  HOLD)  and  the  response 
recorded  as  D.  The  NO  span  gas  shal  I 
then  be  bubbled  through  water  at  room 
temperature  and  passed  through  the 
CLD  (or  HCLD)  and  the  analyzer 
response  recorded  asAR.  Determine  and 
record  the  bubbi  er  absol  ute  operati  ng 
pressure  and  the  bubbler  water 
temperature.  (It  is  important  that  the  NO 
span  gas  contains  minimal  NO2 
concentration  for  this  check.  No 
al  lowance for  absorption  of  NO2  i n 
water  has  been  made  in  the  fol  I  owing 
quench  calculations.  This  test  may  be 
optionally  run  in  the  NO  mode  to 
minimize  the  effect  of  any  NO2  in  the 
NO  span  gas.) 

(iv)(A)  The  maximum  raw  or  dilute 
exhaust  water  vapor  concentration 
expected  during  testing  (designated  as 
Wm)  can  be  estimated  from  the  CO2 
span  gas  (or  as  defined  in  the  equation 
in  this  paragraph  and  designated  as  A) 
criteria  in  paragraph  (c)(1)  of  this 
section  and  the  assumption  of  a  fuel 
atom  H/C  ratio  of  1.8;1  as; 

Wm(%)=0.9xA(%) 

Where; 


A  =  maxi  mum  C02  concentration 
expected  i  n  the  sampi  e  system 
during  testing. 

(B)  Percent  water  quench  shall  not 
exceed  3  percent  and  shall  be  calculated 
by; 

Dl-AR  Wm 

%Water  Quench  =  100  x - x - 

D1  Z1 

52.  The  newly  designated  §  89.319  is 
amended  by  revising  paragraphs  (b)(1), 
(b)(2),  (c),  (d)  heading,  (d)  introductory 
text,  (d)(2),  and  (d)(6)  to  read  as  fol  lows; 

§ 89.31 9  Hydrocarbon  analyzer  calibration. 

(b)  *  *  * 

(1)  Follow  good  engineering  practices 
for  initial  instrument  start-up  and  basic 
operati  ng  adjustment  usi  ng  the 
appropriate  fuel  (see  §  89.312(e))  and 
zero-grade  ai  r. 

(2)  Optimize  the  FID'S  response  on  the 
most  common  operati  ng  range.  The 
response  i  s  to  be  opti  mi  zed  with  respect 
to  fuel  pressure  or  flow.  Efforts  shal  I  be 
made  to  mi  ni  mi  ze  response  vari  ati  ons  to 
different  hydrocarbon  species  that  are 
expected  to  be  in  the  exhaust.  Good 
engineering  judgment  is  to  be  used  to 
trade  off  opti  mal  F I D  response  to 
propane-i  n-ai  r  agai  nst  reJductions  in 

rel  ati  ve  responses  to  other 
hydrocarbons.  A  good  example  of 
tradi  ng  off  response  on  propane  for 
relative  responses  to  other  hydrocarbon 
speci  es  i  s  gi  ven  i  n  Soci  ety  of 
Automotive  Engineers  (SAE)  Paper  No. 
770141,  "Optimization  of  Flame 
Ionization  Detector  for  Determination  of 
Hydrocarbon  in  Diluted  Automotive 
Exhausts";  author  Glenn  D.  Reschke.  It 
i  s  ai  so  requi  red  that  the  response  be  set 
to  optimum  condition  with  respect  to 
airflow  and  sample  flow.  Heated  Flame 
I oni  zati on  Detectors  (H  F I  Ds)  must  be  at 
thei  r  specified  operati  ng  temperature. 
One  of  the  following  procedures  is 
required  for  FID  or  HFID  optimization; 

(i)  The  procedure  outlined  in  Society 
of  Automotive  Engineers  (SAE)  paper 
No.  770141,  "Optimization  of  a  Flame 
Ionization  Detector  for  Determination  of 
Hydrocarbon  in  Diluted  Automotive 
Exhausts";  author,  Glenn  D.  Reschke. 
This  procedure  has  been  incorporated 
by  reference  at  §  89.6. 

(ii)  The  HFID  optimization  procedures 
outlined  in  40  CFR  part  86,  subpart  D. 

(i  i  i )  A I  ternati  ve  proced  u  res  may  be 
used  if  approved  in  advance  by  the 
Administrator. 

(iv)  The  procedures  specified  by  the 
manufacturer  of  the  F I D  or  H  F I D. 

(c)  Initial  and  periodic  calibration. 
Prior  to  introduction  into  service,  after 
any  maintenance  which  could  alter 


57012 


Federal  Register/ Vol.  63,  No.  205/ Friday,  October  23,  1998/ Rules  and  Regulations 


calibration,  and  monthly  thereafter,  the 
F I D  or  H  F I D  hyd  rocarbon  anal  yzer  shal  I 
be  calibrated  on  all  normally  used 
instrument  ranges  using  the  steps  in  this 
paragraph  (c).  Use  the  same  flow  rate 
and  pressures  as  when  analyzing 
samples.  Calibration  gases  shal  I  be 
introduced  directiy  at  the  analyzer, 
unless  the  "overflow"  calibration  option 
of  40  CFR  part  86,  subpart  N,  for  the 
HFiD  istaken.  New  calibration  curves 
need  not  degenerated  each  month  if  the 
exi  sti  ng  cu  rve  can  be  veri  fi  ed  as 
conti  nui  ng  to  meet  the  requi  rements  of 
paragraph  (c)(3)  of  this  section. 

(1)  Adjust  analyzer  to  opti  mi  ze 
performance. 

(2)  Zero  the  hydrocarbon  analyzer 
with  zero-grade  air. 

(3)  Caiibrateon  each  used  operating 
range  with  propane-in-air  (dilute  or  raw) 
or  propane-in-nitrogen  (raw)  calibration 
gases  havi ng  nomi nal  concentrations 
starting  between  10-15  percent  and 

i  ncreasi  ng  i  n  at  I  east  si  x  i  ncremental 
steps  to  90  percent  (e.g.,  15,  30,  45,  60, 
75,  and  90  percent  of  that  range)  of  that 
range.  The  i  ncremental  steps  are  to  be 
spaced  to  represent  good  engi  neeri  ng 
practice.  For  each  range  calibrated,  if 
the  deviation  from  a  least-squares  best- 
fi  t  strai  ght  I  i  ne  i  s  2  percent  or  I  ess  of  the 
value  at  each  data  point,  concentration 
val  ues  may  be  cal  cul  ated  by  use  of  a 
si  ngl  e  cal  i  brati  on  factor  for  that  range.  I  f 
the  deviation  exceeds  2  percent  at  each 
non-zero  data  poi  nt  and  withi  n  ±0.3 
percent  of  ful  I  scale  on  the  zero,  the 
best-fit  non-linear  equation  which 
represents  the  data  to  within  these 
limitsshali  be  used  to  determine 
concentration. 

(d)  Oxygen  interference  optimization 
(required  for  raw).  Choose  a  range  where 
the  oxygen  i nterference  check  gases  will 
fall  in  the  upper  50  percent.  Conduct 
the  test,  as  outi  i  ned  i  n  thi  s  paragraph, 
with  the  oven  temperature  set  as 
requi  red  by  the  i  nstrument 
manufacturer.  Oxygen  interference 
check  gas  specifications  are  found  in 
§  89.312(d). 

(2)  Span  the  analyzer  with  the  21% 
oxygen  interference  gas  specified  in 
§  89.312(d). 

(6)  Cai  cul  ate  the  percent  of  oxygen 
i  nterference  (desi  gnated  as  percent  O2I ) 
for  each  mixture  in  paragraph  (d)(4)  of 
this  section. 

percent  O2I  =((B-C)  x  100)/B 
Where: 

A  =  hydrocarbon  concentration  (ppmC) 
of  the  span  gas  used  i  n  paragraph 
(d)(2)  of  this  section. 

B  =  hydrocarbon  concentration  (ppmC) 
of  the  oxygen  i  nterference  check 


gases  used  in  paragraph  (d)(4)  of 
this  section. 

C  =analyzer  response  (ppmC)  =A/D; 
where 

D  =  (percent  of  f  u  1 1  -seal  e  anal  yzer 
response  due  to  A)  x  (percent  of 
full-scale  analyzer  responsedueto 
B). 

53.  The  newly  designated  §  89.320  is 
amended  by  revising  paragraph  (c)  to 
read  as  fol  I  ows: 

§89.320  Carbon  monoxide  analyzer 
calibration. 

(c)  Initiai  and  periodic  caiibration. 
Prior  to  its  introduction  into  service, 
after  any  maintenance  which  could  alter 
calibration,  and  every  two  months 
thereafter,  the  N Di  R  carbon  monoxide 
analyzer  shall  be  calibrated.  New 
caiibration  curves  need  not  degenerated 
every  two  months  i  f  the  exi  sti  ng  cu  rve 
can  be  verified  as  continuing  to  meet  the 
requirements  of  paragraph  (c)(3)  of  this 
secti  on. 

(1)  Adjust  the  analyzer  to  optimize 
performance. 

(2)  Zero  the  carbon  monoxide 
analyzer  with  either  zero-grade  ai  r  or 
zero-grade  nitrogen. 

(3)  Calibrate  on  each  used  operating 
range  with  carbon  monoxide-in-N2 
cal  i  brati  on  gases  havi  ng  nomi  nal 
concentrations  starting  between  10  and 
15  percent  and  i  ncreasi  ng  i  n  at  i  east  si  x 
incremental  steps  to  90  percent  (e.g.,  15, 
30,  45,  60,  75,  and  90  percent)  of  that 
range.  The  i  ncremental  steps  are  to  be 
spaced  to  represent  good  engi  neeri  ng 
practice.  For  each  range  calibrated,  if 
the  devi  ati  on  from  a  I  east-squares  best- 
fi  t  strai  ght  I  i  ne  i  s  2  percent  or  i  ess  of  the 
val  ue  at  each  non-zero  data  poi  nt  and 
within  ±0.3  percent  of  full  seal  eon  the 
zero,  concentration  vaiues  may  be 
calculated  by  useof  a  single  call  brati  on 
factor  for  that  range,  i  f  the  devi  ati  on 
exceeds  these  limits,  the  best-fit  non- 

I  i  near  equati  on  whi  ch  represents  the 
data  to  within  these  limits  shai I  be  used 
to  determine  concentration. 

54.  The  newly  designated  §  89.321  is 
amended  by  revising  paragraph  (c)  to 
read  as  fol  I  ows: 

§  89.321  Oxides  of  nitrogen  analyzer 
calibration. 

(c)  Initiai  and  periodic  caiibration. 
Prior  to  its  introduction  into  service, 
after  any  maintenance  which  could  alter 
calibration,  and  monthly  thereafter,  the 
chemiluminescent  oxides  of  nitrogen 
analyzer  shall  be  calibrated  on  all 
normally  used  instrument  ranges.  New 
calibration  curves  need  not  degenerated 


each  month  i  f  the  exi  sti  ng  curve  can  be 
verified  as  continuing  to  meet  the 
requi  rements  of  paragraph  (c)(3)  of  this 
secti  on .  U  se  the  same  fl  ow  rate  as  w  hen 
anaiyzing  samples.  Proceed  as  fol  I  ows: 

(1)  Adjust  analyzer  to  opti  mi  ze 
performance. 

(2)  Zero  the  oxides  of  nitrogen 
anaiyzer  with  zero-grade  air  or  zero- 
grade  nitrogen. 

(3)  Caiibrateon  each  normally  used 
operating  range  with  NO-in-N2 
calibration  gases  with  nominal 
concentrati  ons  start!  ng  at  between  10 
and  15  percent  and  i  ncreasi  ng  i  n  at !  east 
six  i  ncremental  steps  to  90  percent  (e.g., 
15,  30,  45,  60,  75,  and  90  percent)  of 
that  range.  The  i  ncremental  steps  are  to 
be  spaced  to  represent  good  engi  neeri  ng 
practice.  For  each  range  calibrated,  if 
the  deviation  from  a  least-squares  best- 
fi  t  strai  ght  I  i  ne  i  s  2  percent  or  I  ess  of  the 
val  ue  at  each  non-zero  data  poi  nt  and 
within  ±0.3  percent  of  full  scaleon  the 
zero,  concentration  values  may  be 
calculated  by  useof  a  single  call  brati  on 
factor  for  that  range,  if  the  deviation 
exceeds  these  limits,  the  best-fit  non¬ 
linear  equation  which  represents  the 
datato  within  these  limits  shal!  be  used 
to  determi  ne  concentrati  on. 

55.  The  newly  designated  §  89.322  is 
amended  by  revising  paragraph  (a)  to 
read  as  fol  I  ows: 

§89.322  Carbon  dioxide  analyzer 
calibration. 

(a)  Prior  to  its  introduction  into 
service,  after  any  maintenance  which 
couid  alter  calibration,  and  bi-monthly 
thereafter,  the  N DIR  carbon  dioxide 
ana!  yzer  shai !  be  cal  i  brated  on  al  I 
normally  used  instrument  ranges.  New 
cal  i  brati  on  curves  need  not  be  generated 
each  month  i  f  the  exi  sti  ng  curve  can  be 
verified  as  continuing  to  meet  the 
requi  rements  of  paragraph  (a)(3)  of  this 
section.  Proceed  as  fol  I  ows: 

(1)  Follow  good  engineering  practices 
for  instrument  start-up  and  operation. 
Adjust  the  anaiyzer  to  opti  mize 
performance. 

(2)  Zero  the  carbon  dioxide  anaiyzer 
with  either  zero-grade  air  or  zero-grade 
nitrogen. 

(3)  Caiibrateon  each  normally  used 
operating  range  with  carbon  dioxide-in- 
N  2  cal  i  brati  on  or  span  gases  havi  ng 
nomi  na!  concentrati  ons  start!  ng 
between  10  and  15  percent  and 

i  ncreasi  ng  i  n  at  I  east  si  x  i  ncremental 
steps  to  90  percent  (e.g.,  15,  30,  45,  60, 
75,  and  90  percent)  of  that  range.  The 
i  ncremental  steps  are  to  be  spaced  to 
represent  good  engineering  practice.  For 
each  range  caii  brated,  if  the  deviation 
from  a  least-squares  best-fit  straight  line 
i  s  2  percent  or  I  ess  of  the  val  ue  at  each 
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non-zero  data  point  and  within  ±0.3 
percent  of  ful  I  scale  on  the  zero, 
concentration  values  may  be  calculated 
by  use  of  a  si  ngl e  cal  i  brati on  factor  for 
that  range.  I f  the  devi  ati  on  exceeds  these 
limits,  the  best-fit  non-linear  equation 
which  represents  the  data  to  within 
these  limits  shall  be  used  to  determine 
concentration. 

56.  The  newly  designated  §89.324  is 
revi  sed  to  read  as  fol  I  ows: 

§89.324  Calibration  of  other  equipment. 

(a)  Other  test  equipment  used  for 
testi  ng  shal  I  be  cal  i  brated  as  often  as 
requi  red  by  the  i  nstrument 
manufacturer  or  necessary  according  to 
good  practice. 

(b)  If  a  methane  analyzer  is  used,  the 
methane  anal  yzer  shal  I  be  cal  i  brated 
prior  to  introduction  into  service  and 
monthly  thereafter: 

(1)  Follow  the  manufacturer's 

i  nstructi  ons  for  i  nstrument  startup  and 
operation.  Adjust  the  analyzer  to 
opti  mi  ze  performance. 

(2)  Zero  the  methane  analyzer  with 
zero-grade  ai  r. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  CH4  in  air  with 
nomi  nal  concentrati  ons  starti  ng 
between  10  and  15  percent  and 

i  ncreasi  ng  i  n  at  I  east  si  x  i  ncremental 
steps  to  90  percent  (e.g.,  15,  30,  45,  60, 
75,  and  90  percent)  of  that  range.  The 
i  ncremental  steps  are  to  be  spaced  to 
represent  good  engineering  practice.  For 
each  range  calibrated,  if  the  deviation 
from  a  least-squares  best-fit  straight  line 
i  s  2  percent  or  I  ess  of  the  val  ue  at  each 


non-zero  data  point  and  within  ±0.3 
percent  of  ful  I  seal  e  on  the  zero, 
concentration  values  may  be  calculated 
by  use  of  a  si  ngl  e  cal  i  brati  on  factor  for 
that  range.  If  the  deviation  exceeds  these 
limits,  the  best-fit  non-linear  equation 
which  represents  the  data  to  within 
these  I  i  mits  shal  I  be  used  to  determi  ne 
concentration. 

57.  The  newly  designated  §  89.328  is 
amended  by  revising  paragraphs  (b)(1) 
and  (b)(2)  to  read  as  foil  ows: 

§  89.328  Inlet  and  exhaust  restrictions. 

(b) *  *  * 

(1)  Equip  the  test  engine  with  an  air 
i  nl et  system  presenti  ng  an  ai  r  i  nl et 
restriction  within  5  percent  of  the  upper 
limit  at  maximum  air  flow,  as  specified 
by  the  engi  ne  manufacturer  for  a  cl ean 
air  cleaner.  A  system  representative  of 
the  i  nstal  I  ed  engi  ne  may  be  used .  I  n 
other  cases  a  test  shop  system  may  be 
used. 

(2)  The  exhaust  backpressure  must  be 
within  5  percent  of  the  upper  limit  at 
maximum  declared  power,  as  specified 
by  the  engi  ne  manufacturer.  A  system 
represented  ve  of  the  i  nstal  I  ed  engi  ne 
may  be  used.  I  n  other  cases  a  test  shop 
system  may  be  used. 

58.  The  newly  designated  §  89.330  is 
amended  by  revising  paragraph  (b)(2) 
and  adding  paragraph  (b)(3)  to  read  as 
fol  I  ows: 

§  89.330  Lubricating  oil  and  test  fuels. 

(b)  T est  fuels.  *  *  * 

(2)  Use  petroleum  fuel  meeting  the 
specifications  in  Table  4  in  Appendix  A 


of  this  subpart,  or  substantially 
equivalent  specifications  approved  by 
the  Administrator,  for  exhaust  emission 
testing.  The  grade  of  diesel  fuel  used 
must  be  commercially  designated  as 
"Type  2- D"  grade  diesel  fuel  and 
recommended  by  the  engine 
manufacturer. 

(3)  Testi  ng  of  T  i  er  1  engi  nes  rated 
under  37  kW  or  Tier  2  engi  nes  rated  at 
or  above  37  kW  that  is  conducted  by  the 
Admi  nistrator  shal  I  be  performed  usi  ng 
test  fuel s  that  meet  the  speci fi  cati ons  i  n 
Table  4  in  Appendix  A  of  this  subpart 
and  that  have  a  sulfur  content  no  higher 
than  0.20  weight  percent. 

59-63.  Tables  1  through  4  of 
Appendix  A  to  subpart  D  are  revised 
and  TabI  e  5  i  s  removed  to  read  as 
follows: 

Appendix  A  To  Subpart  D— Tables 


Table  1  .—Abbreviations  Used  in 
Subpart  D 


OLD  . 

Chemiluminescent  detector. 

CO  . 

Carbon  monoxide. 

CO2  . 

Carbon  dioxide. 

HC  . 

Hydrocarbons. 

HCLD  ... 

Heated  chemiluminescent  detec- 

tor. 

HFID  . 

Heated  flame  ionization  detector. 

GO  . 

Gas  chromatograph. 

NDIR  .... 

Non-dispersive  infra-red  analyzer. 

NIST  . 

National  Institute  for  Standards 

and  Testing. 

NO  . 

Nitric  Oxide. 

NO2  . 

Nitrogen  Dioxide. 

NOx  . 

Oxides  of  nitrogen. 

O2  . 

Oxygen. 

Table  2.— Symbols  Used  in  Subparts  D  and  E 


Symbol 

Term 

Unit 

cone  . 

Concentration  (ppm  by  volume)  . 

ppm 

f . 

Engine  specific  parameter  considering  atmospheric  conditions 

Ffcb  . 

Fuel  specific  factor  for  the  carbon  balance  calculation 

Ffd  . 

Fuel  specific  factor  for  exhaust  flow  calculation  on  dry  basis 

Ffh  . 

Fuel  specific  factor  representing  the  hydrogen  to  carbon  ratio 

Ffw  . 

Fuel  specific  factor  for  exhaust  flow  calculation  on  wet  basis 

FR  . 

Rate  of  fuel  consumed  . 

g/h 

Intake  air  mass  flow  rate  on  wet  basis . 

kg/h 

Gaird  . 

Intake  air  mass  flow  rate  on  dry  basis  . 

kg/h 

Exhaust  gas  mass  flow  rate  on  wet  basis . 

kg/h 

GfucI  . 

Fuel  mass  flow  rate  . 

kg/h 

H  . 

Absolute  humidity  (water  content  related  to  dry  air)  . 

g/kg 

i  . 

Subscript  denoting  an  individual  mode 

Kh  . 

Humidity  correction  factor 

L . 

Percent  torque  related  to  maximum  torque  for  the  test  mode . 

% 

mass  . 

Pollutant  mass  flow . 

g/h 

nd,i  . 

Engine  speed  (average  at  the  i’th  mode  during  the  cycle)  . 

1/min 

Ps  . 

Dry  atmospheric  pressure  . 

kPa 

Pd  . 

Test  ambient  saturation  vapor  pressure  at  ambient  temperature  . 

kPa 

P  . 

Observed  brake  power  output  uncorrected  . 

kW 

P  .  y.r 

Declared  total  power  absorbed  by  auxiliaries  fitted  for  the  test . 

kW 

Pm  . 

Maximum  power  measured  at  the  test  speed  under  test  conditions  . 

kW 

Pi  . 

Pi  =  Pm.I  +  PAUX.i 

Pb  . 

Total  barometric  pressure  (average  of  the  pre-test  and  post-test  values)  . 

kPa 

Pv  . 

Saturation  pressure  at  dew  point  temperature . 

kPa 
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Table  2.— Symbols  Used  in  Subparts  D  and  E— Continued 

Symbol 

Term 

Unit 

Ra  . 

Relative  humidity  of  the  ambient  air . 

% 

S  . 

Dynamometer  setting  . 

kW 

T  . 

Absolute  temperature  at  air  Inlet  . 

K 

Tbe  . 

Air  temperature  after  the  charge  air  cooler  (If  applicable)  (average) . 

K 

Tclout  . 

Coolant  temperature  outlet  (average)  . 

K 

Tod  . 

Absolute  dewpoint  temperature . 

K 

Td  i . 

Torque  (average  at  the  I’th  mode  during  the  cycle)  . 

N-m 

Tsc  . 

Temperature  of  the  Intercooled  air  . 

K 

Tref.  . 

Reference  temperature . 

K 

Vexhd  . 

Exhaust  gas  volume  flow  rate  on  dry  basis  . 

mYh 

Vairw  . 

Intake  air  volume  flow  rate  on  wet  basis . 

mYh 

Pb  . 

Total  barometric  pressure . 

kPa 

Vexhw  . 

Exhaust  gas  volume  flow  rate  on  wet  basis . 

mYh 

WF  . 

Weighing  factor 

WFe  . 

Effective  weighing  factor 

Table  3.— Measurement  Accuracy  and  Calibration  Frequency 


No. 

Item 

Calibration  accuracy  ‘ 

Calibration  frequency 

f  . 

Engine  speed  . 

+  2%  . 

30  days. 

2 . 

Torque  . 

Larger  of  ±  2%  of  point  or  ±  1%  of  engine 
maximum. 

30  days. 

3 . 

Fuel  consumption  (raw  measurement)  . 

+  2%  of  engine  maximum  . 

30  days. 

4 . 

Air  consumption  (raw  measurement)  . 

+  2%  of  engine  maximum  . 

As  required. 

5 . 

Coolant  temperature  . 

+2°K . 

As  required. 

6 . 

Lubricant  temperature  . 

+2°K . 

As  required. 

7 . 

Exhaust  backpressure . 

+  f  .0%  of  engine  maximum  . 

As  required. 

8 . 

Inlet  depression  . 

f  .0%  of  engine  maximum  . 

As  required. 

9 . 

Exhaust  gas  temperature . 

+f5°K . 

As  required. 

to . 

Air  Inlet  temperature  (combustion  air)  . 

+2°K . 

As  required. 

ft  . 

Atmospheric  pressure  . 

+  0.5%  . 

As  required. 

f2 . 

Flumidity  (combustion  air)  (g  of  FlaO/Kg  of 
dry  air). 

+  0.5  . 

As  required. 

f3 . 

Fuel  temperature . 

+2°K . 

As  required. 

f4 . 

Temperature  with  regard  to  dilution  tunnel  .. 

+2°K . 

As  required. 

f5 . 

Dilution  air  humidity  (g  of  Fl20/Kg  of  dry  air) 

+  0.5  . 

As  required. 

f6 . 

FIC  analyzer  . 

+  2%  . 

Monthly  or  as  required. 

f7 . 

CO  analyzer  . 

+  2%  . 

Once  per  60  days  or  as  required. 

f8 . 

NOx  analyzer  . 

+  2%  . 

Monthly  or  as  required. 

f9 . 

Methane  analyzer . 

+  2%  . 

Monthly  or  as  required. 

20 . 

NOx  converter  efficiency  check . 

90%  . 

Monthly. 

2f  . 

CO2  analyzer . 

+  2%  . 

Once  per  60  days  or  as  required. 

1  All  accuracy  requirements  pertain  to  the  final  recorded  value  which  Is  Inclusive  of  the  data  acquisition  system. 


Table  4.— Federal  Test  Fuel  Specifications 


Item 

Procedure  (ASTM)  i 

Value 
(type  2-D) 

Cetane  . 

D613-95  . 

40-48 

Distillation  Range: 

IBP,  °C . 

D86-97  . 

f7f-204 

f0%  point,  °C  . 

86-97  . 

204-238 

50%  point,  °C  . 

86-97  . 

243-282 

90%  point,  °C  . 

86-97  . 

293-332 

EP,  °C . 

86-97  . 

32 f -366 

Gravity,  API  . 

D287-92  . 

32-37 

Total  Sulfur,  %mass  . 

Df  29-95  or  D2622-98  . 

0.03—0.40 

Flydrocarbon  composition: 

Aromatics,  %vol  . 

Df3f9-98  or  D5f 86-96  . 

2f0 

Paraffins,  Naphthenes,  Olefins . 

Df3f9-98  . 

(^) 

Flashpoint,  °C  (minimum)  . 

D93-97  . 

54 

Viscosity  @  38°C,  Centistokes . 

D445-97  . 

2.0-3.2 

1  All  ASTM  procedures  In  this  table  have  been  Incorporated  by  reference.  See  §89.6. 
^Minimum. 

3  Remainder. 
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Subpart  E — [Amended] 

64.  The  newly  designated  §  89.401  is 
amended  by  revising  paragraph  (b)  to 
read  as  follows: 

§89.401  Scope;  applicability. 

(b)  Exhaust  gases,  either  raw  or  dilute, 
are  sampled  whilethetest  engine  is 
operated  usi  ng  the  appropri  ate  test  cycl  e 
on  an  engi  ne  dynamometer.  The  exhaust 
gases  receive  specific  component 
analysis  determining  concentration  of 
pollutant,  exhaust  volume,  the  fuel  flow 
(raw  analysis),  and  the  power  output 
during  each  mode.  Emissions  are 
reported  as  grams  per  ki  lowatt  hour  (q! 
kW-hr). 

65.  The  newly  designated  §  89.402  is 
revi  sed  to  read  as  fol  I  ows: 

§89.402  Definitions. 

The  definitions  in  subpart  A  of  this 
part  apply  to  this  subpart.  For  terms  not 
defin^  in  this  part,  the  definitions  in 
40  CFR  part  86,  subparts  A,  D,  I,  and  N, 
apply  to  this  subpart. 

66.  The  newly  designated  §  89.404  is 
amended  by  revising  paragraph  (b)  and 
removi  ng  paragraph  (e)  to  read  as 
follows: 

§89.404  Test  procedure  overview. 

(b)  The  test  is  designed  to  determine 
the  brake-specific  emissions  of 
hydrocarbons,  carbon  monoxide,  oxides 
of  nitrogen,  and  particulate  matter.  For 
more  information  on  particulate  matter 
sampling  see  §  89.112(c).  The  test  cycles 
consi  St  of  vari ous  steady-state  operati  ng 
modes  that  include  different 
combi  nati  ons  of  engi  ne  speeds  and 
loads.  These  procedures  require  the 
determi  nati  on  of  the  concentrati  on  of 
each  pollutant,  exhaust  volume,  the  fuel 
flow  (raw  analysis),  and  the  power 
output  duri  ng  each  mode.  The  measured 
values  are  weighted  and  used  to 
calculate  the  grams  of  each  pollutant 
emitted  per  kilowatt  hour  (^kW-hr). 

67.  The  newly  designated  §  89.405  is 
amended  by  revising  paragraphs  (d),  (e), 
and  (f)  to  read  as  fol  lows: 

§89.405  Recorded  information. 

(d)  Test  data;  pre-test. 

(1)  Date  and  ti  me  of  day. 

(2)  Test  number. 

(3)  Intermediate  speed  and  rated 
speed  as  defi  ned  i  n  §  89.2  and 
maxi  mum  observed  torque  for  these 
speeds. 

(4)  Recorder  chart  or  equivalent. 
Identify  the  zero  traces  for  each  range 


used,  and  span  traces  for  each  range 
used. 

(5)  Ai  r  temperature  after  and  pressure 
drop  across  the  charge  air  cooler  (if 
applicable)  at  maximum  observed 
torque  and  rated  speed. 

(e)  T est  data;  modal. 

(1)  Recorder  chart  or  equivalent. 
Identify  for  each  test  mode  the  emission 
concentration  traces  and  the  associated 
analyzer  range(s).  Identify  the  start  and 
finish  of  each  test. 

(2)  Observed  engine  torque. 

(3)  Observed  engine rpm. 

(4)  Record  engine  torque  and  engine 
rpm  continuously  during  each  mode 
with  a  chart  recorder  or  equivalent 
recording  device. 

(5)  I  ntake  ai  r  fl  ow  (for  raw  mass  f I  ow 
sampling  method  only)  and  depression 
for  each  mode. 

(6)  Engi  ne  i  ntake  ai  r  temperature  at 
the  engi  ne  i  ntake  or  turbocharger  i  nl  et 
for  each  mode. 

(7)  Mass  fuel  flow  (for  raw  sampling) 
for  each  mode. 

(8)  Engine  intake  humidity. 

(9)  Coolant  temperature  outlet. 

(10)  Engine  fuel  inlet  temperature  at 
the  pump  inlet. 

(f )  T est  data;  post-test. 

(1)  Recorder  chart  or  equivalent. 
Identify  the  zero  traces  for  each  range 
used  and  the  span  traces  for  each  range 
used.  Identify  hangup  check,  if 
performed. 

(2)  T otal  number  of  hours  of  operati  on 
accumulated  on  the  engine. 

68.  The  newly  designated  §  89.406  is 
amended  by  revising  paragraphs  (b)  and 
(c)(1)  to  read  as  fol  lows: 

§89.406  Pre-test  procedures. 

(b)  Replace  or  clean  the  filter  elements 
and  then  vacuum  leak  check  the  system 
per  §  89.316(a).  Allow  the  heated 
sample  line,  filters,  and  pumps  to  reach 
operati  ng  temperature. 

(c)  *  *  * 

(1)  Check  the  sample-line 
temperatures  (see§  89.309(a)(4)(ii)  and 
(a)(5)(i)(A)). 

69.  The  newly  designated  §  89.407  is 
amended  by  revising  paragraphs  (a),  (c), 
and  (d)(2)  to  read  as  fol  lows: 

§  89.407  Engine  dynamometer  test  run. 

(a)  Measure  and  record  the 
temperature  of  the  ai  r  suppi  i  ed  to  the 
engine,  the  fuel  temperature,  the  intake 
air  humidity,  and  the  observed 
barometric  pressure  during  the  sampling 
for  each  mode.  The  fuel  temperature 
shall  be  less  than  or  equal  to  43C  during 
the  sampi  i  ng  for  each  mode. 

(c)  The  fol  lowi  ng  steps  are  taken  for 
each  test: 


(1)  Install  instrumentation  and  sample 
probes  as  required. 

(2)  Perform  the  pre-test  procedure  as 
specified  in  §  89.406. 

(3)  Read  and  record  the  general  test 
data  as  specified  in  §  89.405(c). 

(4)  Start  cool  i  ng  system. 

(5)  Precondition  (warm  up)  the  engine 
in  the  fol  lowing  manner: 

(i)  For  variable-speed  engines: 

(A)  Operate  the  engi  neat  idle  for  2  to 
3  minutes; 

(B)  Operate  the  engi  ne  at 
approximately  50  percent  power  at  the 
peak  torque  speed  for  5  to  7  minutes; 

(C)  Operate  the  engi  ne  at  rated  speed 
and  maximum  horsepower  for  25  to  30 
minutes; 

(ii)  For  constant-speed  engines; 

(A)  Operate  the  engi  neat  mini  mum 
load  for  2  to  3  minutes; 

(B)  Operate  the  engi  ne  at  50  percent 
load  for  5  to  7  minutes; 

(C)  Operate  the  engi  ne  at  maxi  mum 
load  for  25  to  30  mi nutes; 

(iii)  Optional.  It  is  permitted  to 
precondition  the  engine  at  rated  speed 
and  maximum  horsepower  until  the  oil 
and  water  temperatu  res  are  stabi  I  i  zed . 
The  temperatures  are  defi  ned  as 
stabilized  if  they  are  maintained  within 
2  percent  of  poi  nt  on  an  absol  ute  basi  s 
for  2  mi  nutes.  The  engi  ne  must  be 
operated  a  mi  ni  mum  of  10  mi  nutes  for 
this  option.  This  optional  procedure 
may  be  substituted  for  the  procedure  in 
paragraph  (c)(5)(i)or  (c)(5)(ii)  of  this 
section; 

(iv)  Optional.  If  the  engine  has  been 
operati  ng  on  servi  ce  accu  mu  I  ati  on  for  a 
mi  ni  mum  of  40  mi  nutes,  the  servi  ce 
accumulation  may  be  substituted  for  the 
procedure  in  paragraphs  (c)(5)(i) 
through  (iii)  of  this  section. 

(6)  Read  and  record  all  pre-test  data 
specified  in  §  89.405(d). 

(7)  Start  the  test  cycl  e  (see  §  89.410) 
within  20  mi  nutes  of  the  end  of  the 
warmup.  (See  paragraph  (c)(13)  of  this 
section.)  A  modebegins  when  the  speed 
and  load  requirements  are  stabilized  to 
withi  n  the  requi  rements  of  §  89.410(b). 

A  modeends  when  valid  emission 
sampling  for  that  mode  ends.  Fora 
mode  to  be  valid,  the  speed  and  load 
requi  rements  must  be  mai  ntai  ned 
continuously  during  the  mode. 

Sampi  ingin  the  mode  may  be  repeated 
until  avalid  sample  is  obtained  as  long 
the  speed  and  torque  requi  rements  are 
met. 

(8)  Cal  cul  ate  the  torque  for  any  mode 
with  operation  at  rated  speed. 

(9)  Du  ring  the  first  mode  with 
intermediate  speed  operation,  if 
applicable,  cal  cul  ate  the  torque 
corresponding  to  75  and  50  percent  of 
the  maxi  mum  observed  torque  for  the 
i  ntermed  i  ate  speed . 
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(10)  Record  all  modal  data  specified 
in  §  89.405(e)  during  a  minimum  of  the 
last  60  seconds  of  each  mode. 

(11)  Record  the  anal  yzer(s)  response 
to  the  exhaust  gas  duri  ng  the  a 

mi  ni  mum  of  the  I  ast  60  seconds  of  each 
mode. 

(12)  T est  modes  may  be  repeated,  as 
long  as  the  engine  is  preconditioned  by 
running  the  previous  mode.  In  the  case 
of  the  fi  rst  mode  of  any  cycl e, 
precondition  according  to  paragraph 

(c)(5)  of  this  section. 

(13)  If  a  delay  of  more  than  20 
minutes,  but  less  than  4  hours,  occurs 
between  the  end  of  one  mode  and  the 
begi  nni  ng  of  another  mode, 
precondition  the  engine  by  running  the 
previ  ous  mode.  If  the  del  ay  exceeds  4 
hours,  the  test  shall  include 
preconditioning  (begin  at  paragraph 

(c)(2)  of  this  section). 

(14)  The  speed  and  load  points  for 
each  mode  are  I  i  sted  i  n  TabI  es  1  through 
4of  Appendix  B  of  this  subpart.  The 
engine  speed  and  load  shall  be 
maintained  as  specified  in  §  89.410(b). 

(15)  If  atany  timeduringatestmode, 
the  test  equipment  malfunctions  or  the 
specifications  in  paragraph  (c)(14)  of 
thi  s  sect!  on  are  not  met,  the  test  mode 

i  s  voi  d  and  may  be  aborted .  The  test 
mode  may  be  restarted  by 
preconditioning  with  the  previous 
mode. 

(16)  Fuel  flow  and  airflow  during  the 
idle  load  condition  may  be  determined 
just  prior  to  or  immediately  following 
the  dynamometer  sequence,  if  longer 

ti  mes  are  requi  red  for  accurate 
measurements. 

(d)  *  *  * 

(2)  Each  analyzer  range  that  may  be 
used  during  a  test  mode  must  have  the 
zero  and  span  responses  recorded  prior 
to  the  execution  of  the  test.  Only  the 
zero  and  span  for  the  range(s)  used  to 
measu  re  the  emi  ssi  ons  d  u  ri  ng  the  test 
are  requi  red  to  be  recorded  after  the 
completion  of  the  test . 

70.  The  newly  designated  §  89.408  is 
amended  by  revising  paragraph  (e)  to 
read  as  follows: 

§89.408  Post-test  procedures. 

(e)  For  a  valid  test,  the  zero  and  span 
checks  performed  before  and  after  each 
test  for  each  analyzer  must  meet  the 
following  requirements: 

(1)  The  span  drift  (defined  as  the 
change  i  n  the  difference  between  the 
zero  response  and  the  span  response) 
must  not  exceed  3  percent  of  ful  I  -seal  e 
chart  deflection  for  each  range  used. 

(2)  The  zero  response  drift  must  not 
exceed  3  percent  of  ful  I  -seal  e  chart 
deflection. 


71.  The  newly  designated  §  89.410  is 
amended  by  revising  paragraphs  (a),  (b), 
and  (c)  to  read  as  fol lows: 

§89.410  Engine  test  cycle. 

(a)  Emi  ssi  ons  shall  be  measured  using 
one  of  the  test  cycl  es  spec!  fi  ed  i  n  TabI  es 
Ithrough  4of  Appendix  B  of  this 
subpart,  subject  to  the  provisions  of 
paragraphs  (a)(1)  through  (a)(4)  of  this 
section.  These  cycles  shall  be  used  to 
test  engines  on  a  dynamometer. 

(1)  The  8-mode  test  cycl  e  descri  bed  i  n 
Table  1  of  Appendix  B  of  this  subpart 
shall  be  used  for  all  engines,  except 
constant  speed  engi  nes,  engi  nes  rated 
under  19  kW,  and  propulsion  marine 
diesel  engines. 

(2)  The  5-mode  test  cycl  e  descri  bed  i  n 
Table  2  of  Appendix  B  of  this  subpart 
shall  be  used  for  constant-speed  engines 
as  defined  in  §  89.2.  Any  engine 
certified  under  this  test  cycle  must  meet 
the  I  abel  i  ng  requ  i  rements  of 
§89.110(b)(ll). 

(3)  The  6-mode  test  cycl  e  descri  bed  i  n 
Table  3  of  Appendix  B  of  this  subpart 
shall  be  used  for  variable  speed  engines 
rated  under  19  kW. 

(4)  Notwithstandi  ng  the  provisions  of 
paragraphs  (a)(1)  through  (a)(3)  of  this 
section,  the  4-mode  test  cycle  descri  bed 
inTable4of  Appendix  B  of  thissubpart 
shall  be  used  for  propulsion  marine 
diesel  engines. 

(5)  Notwithstandi  ng  the  provisions  of 
paragraphs  (a)(1)  through  (a)(4)  of  this 
section: 

(i )  M  anufacturers  may  use  the  8-mode 
test  cycl  e  descri  bed  i  n  TabI  e  1  of 
Appendix  B  of  this  subpart  for: 

(A )  Constant  speed  engi  nes,  or 
variable  speed  engines  rated  under  19 
kW;  or 

(B)  Propulsion  marine  diesel  engines, 
provided  the  propulsion  marine  diesel 
engi  nes  are  certified  in  an  engine  family 
that  includes  pri manly  non-marine 
diesel  engines,  and  the  manufacturer 
obtai  ns  advance  approval  from  the 
Administrator. 

(ii)  The  Administrator  may  use  the  8- 
mode  test  cycl  e  speci  fi  ed  i  n  TabI  e  1  of 
Appendix  B  of  this  subpart  during 
testing  of  any  enginewhich  was 
certified  based  on  emission  data 

col  I  ected  from  that  test  cycl  e. 

(b)  During  each  non-idle  mode,  hold 
the  specified  load  to  within  2  percent  of 
the  engine  maxi  mum  value  and  speed  to 
within  ±2  percent  of  point.  During  each 
idle  mode,  speed  must  be  held  within 
the  manufacturer's  specifications  for  the 
engine,  and  the  throttle  must  be  in  the 
fully  closed  position  and  torque  must 
not  exceed  5  percent  of  the  peak  torque 
value  of  mode  5. 

(c)  For  any  mode  except  those 
involving  either  idle  or  full-load 


operati  on,  i  f  the  operati  ng  cond i  ti  ons 
specified  in  paragraph  (b)  of  this  section 
cannot  be  maintain^,  the 
Administrator  may  authorize  deviations 
from  the  specified  load  conditions.  Such 
deviations  shall  not  exceed  10  percent 
of  the  maxi  mum  torque  at  the  test 
speed.  The  minimum  deviations  above 
and  below  the  specified  load  necessary 
for  stabi  e  operati  on  shal  I  be  determi  n^ 
by  the  manufacturer  and  approved  by 
the  Administrator  prior  to  the  test  run. 

72.  The  newly  designated  §  89.411  is 
amended  by  revising  paragraphs  (d)(5) 
and  (e)(5)  to  read  as  follows: 

§89.411  Exhaust  sample  procedure — 
gaseous  components. 

*  *  *  * 

(d)  *  *  * 

(5)  Zero  and  span  each  range  to  be 
used  on  each  analyzer  operated  prior  to 
the  begi  nni  ng  of  the  test  cycl  e.  The  span 
gases  shal  I  have  a  concentrati  on 
between  75  and  100  percent  of  full-scale 
chart  deflection.  The  flow  rates  and 
system  pressures  shall  be  approximately 
the  same  as  those  encountered  during 
sampling.  The  HFID  analyzer  shall  be 
zeroed  and  spanned  either  through  the 
overflow  sampling  system  or  through 
the  analyzer  port. 

(e)  *  *  * 

(5)  If  the  difference  between  the 
readings  obtained  greater  than  or  equal 
to  2  percent  of  full  scale  deflect! on, 
clean  the  sample  probe  and  the  sample 
line. 

73.  The  newly  designated  §  89.412  is 
amended  by  revising  paragraph  (c)(3) 
and  removi  ng  and  reservi  ng  paragraph 
(g)(1)  to  read  as  fol  lows: 

§ 89.41 2  Raw  gaseous  exhaust  sampling 
and  analytical  system  description. 

(c) *  *  * 

(3)  The  location  of  optional  valve  V16 
may  not  be  greater  than  61  cm  from  the 
sample  pump. 

(g)*  *  * 

(1)  [Reserved]. 

74.  The  newly  designated  §  89.413  is 
amended  by  revising  paragraph  (d)  and 
removi  ng  paragraph  (e)  to  read  as 
follows: 

§89.413  Raw  sampling  procedures. 

(d) AII  gaseous  heated  sampling  lines 
shall  befitted  with  a  heated  filter  to 
extract  sol  i  d  parti  cl  es  from  the  fl  ow  of 
gas  required  for  analysis.  The  sample 
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line  for  CO  and  CO2  analysis  may  be 
heated  or  unheated. 

75.  The  newly  designated  §  89.414  is 
amended  by  revising  paragraph  (a)  to 
read  as  follows: 

§  89.41 4  Air  flow  measurement 
specifications. 

(a)  The  ai  r  flow  measurement  method 
used  must  have  a  range  large  enough  to 
accu  ratel  y  measu  re  the  ai  r  fl  ow  over  the 
engi  ne  operati  ng  range  duri  ng  the  test. 
Overall  measurement  accuracy  must  be 
±  2  percent  of  the  maxi  mum  engi  ne 
valueforali  modes.  The  Administrator 
must  be  advised  of  the  method  used 
prior  to  testing. 

76.  The  newly  designated  §  89.415  is 
revi  sed  to  read  as  fol  I  ows: 


§  89.41 5  Fuel  flow  measurement 
specifications. 

The  fuel  flow  rate  measurement 
instrument  must  have  a  minimum 
accuracy  of  2  percent  of  the  engi  ne 
maximum  fuei  flow  rate.  The 
control  ling  parameters  are  the  ei  apsed 
ti  me  measurement  of  the  event  and  the 
wei  ght  or  vol  u  me  measu  rement. 

77.  The  newly  designated  §  89.418  is 
amended  by  revising  paragraphs  (b),  (c), 
(d),  (f)  introductory  text,  (f)(1),  and  (g) 
and  the  table  in  paragraph  (e)  to  read  as 
fol  I  ows: 

§  89.41 8  Raw  emission  sampling 
calculations. 


(b)  The  exhaust  gas  flow  rate  Gexhw 
and  Vexhw  shall  be  determined  for  each 
mode. 

(1)  For  measurements  using  the  mass 
flow  method,  see§  89.416(a). 

(2)  For  measurements  using  the  fuel 
consumption  and  exhaust  gas 
concentrations  method,  use  the 
following  equations: 

Gexhw  =  +  j 

Where: 


Gaird 


Gfuel 

(fla) 


Mass  Fuel  Measured 
Gai™x[l-i^] 


X  (^2X(10)® 


DCO 


X(10)®  J 


J 


Mg  +aMjj 

138.18(1  +  0/4) 


DCO,  DCO  DHC 

X  —  - » - 1 - T - 1 - ^ 

10^  10®  10® 

K  =3.5 

(3)  Humidity  values  may  be 
calculated  from  either  one  of  the 
following  equations: 


6.22xR^xpj 
PR-(PdXRaXlO-") 

or 

II  _  622  xP, 

(Pb-Pv 

(c)  When  applying  Gexhw,  the 
measured  "dry"  concentration  shall  be 
corrected  to  a  wet  basis,  if  not  al  ready 
measured  on  a  wet  basis.  This  section  is 
appi  icabi e  only  for  measurements  made 
on  raw  exhaust  gas.  Correction  to  a  wet 


basi  s  shal  I  be  accord  i  ng  to  the  fol  lowi  ng 
formula: 

ConcwET  =  Kw  X  ConcoRY 

Where:  Kw  is  determined  according  to 
the  equations  in  paragraph  (c)(1)  or 
(c)(2)  of  this  section. 

(1)  For  measurements  using  the  mass 
flow  method  (see §  89.416(a)): 


Kw  = 


1  Fpjj  X 


G 


fuel 


G, 


aird 


-K 


wi 


Where: 


Fp„  =  ALFx  0.1448  X- 


1  + 


fuel 

Gaird 


for  diesel  fuel  only 


1.008  X  a 


-  X 100  =  13.12  for  CHi  gfuel 


ALF  =  Hydrogen  mass  percentage  of  fuel  = 

12.01  + 1.008  X  a 

a  =  H/C  mole  ratio  of  the  fuel. 

(2)  For  measurements  using  the  fuel  consumption  and  exhaust  gas  concentrations  method  (see  §  89.416(b)): 

1 


Kw  = 


1  + 1.8  X  0.005  X 


^  =  DCO, 
10^ 


=r-K 


Wl 
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Where: 


^  1.608  xH 

~  1000  + 1.608  xH 

(d)  As  the  NOx  emission  depends  on 
intake  air  conditions,  the  NOx 


concentration  shall  be  corrected  for 
intake  air  temperature  and  humidity 
with  the  factor  Kh  given  in  the  following 
formula.  For  engines  operating  on 
aiternative  combustion  cycies,  other 
correction  formulas  may  be  used  if  they 


can  bejustified  or  validated.  The 
formula  follows: 


1-0.0182(H-10.71) 

(e)  *  *  * 


Gas 

U 

V 

w 

cone. 

NOx  . 

0.001587 

0.000966 

0.000478 

15.19 

0.00205 

0.00125 

19.64 

0.00205 

0.00125 

0.000618 

19.64 

ppm. 

ppm. 

ppm. 

percent. 

CO  . 

HC . 

CO2  . 

Note:  The  given  coefficients  u,  v,  and  w  are  caicuiated  for  273.15  °K  (0  °C)  and  101.3  kPa.  in  cases  where  the  reference  conditions  vary  from 
those  stated,  an  error  may  occur  in  the  caicuiations. 


(f)  The  following  equations  may  be 
used  to  calculate  tine  coefficients  u,  v, 
and  w  i  n  paragraph  (e)  of  thi  s  secti  on  for 
other  conditions  of  temperature  and 
pressure: 

(1)  For  thecalcuiation  of  u,  v,  and  w 
for  NOx  (as  NO2),  CO,  HC  (in  paragraph 
(e)  of  this  section  asCHigo),  CO2,  and 
02: 

Where: 

w  =4.4615.10^5  X  M  if  cone,  in  ppm 
w  =4.4615.10^1  X  M  if  cone,  in  percent 
V  =w 

U  =W/pAir 

M  =  Molecular  weight 
PAir  =Density  of  dry  air  at  273.15  °K  (0 
°C),  101.3  kPa  =  1.293  kg/m3 


(g)(1)  The  emission  shaii  be  calculated 
for  all  individual  components  i n  the 
following  way  where  power  at  idle  is 
equal  to  zero: 

£(g.xWF.) 
individualgas  =  - 

^(P.xWFO 

i=l 

(2)  The  weighting  factors  and  the 
number  of  modes  (n)  used  i  n  the 
calculation  in  paragraph  (g)(1)  of  this 
section  are  according  to  §  89.410. 

78.  The  newly  designated  §  89.420  is 
amended  by  revising  paragraph  (a) 
introductory  text  to  read  as  follows: 

Calibration  Data  Measurements 


§89.420  Background  sample. 

(a)  Background  samples  are  produced 
by  continuously  drawing  a  sample  of 
dilution  air  during  the  exhaust 
col  I  ecti  on  phase  of  each  test  cycl  e 
mode. 

79.  The  newly  designated  §  89.422  is 
amended  by  revi si  ng  the  tabi e  i  n 
paragraph  (d)(3)  to  read  as  follows: 

§89.422  Dilute  sampling  procedures — CVS 
calibration. 

(d)  *  *  * 

(3)*  * 


Parameter 

Symboi 

Units 

Toierances 

Barometric  pressure  (corrected)  . 

Pb 

kPa  (inches  Hg)  . 

0.034  (0.01). 

Air  temperature,  fiowmeter . 

ETi 

deg.C  (deg.F)  . 

0.14  (0.25). 

Pressure  depression  upstream  of  LFE  . 

EPi 

kPa(inches  H2O) . 

0.012  (0.05). 

Pressure  drop  across  LFE  matrix  . 

EDP 

kPa  (inches  H2O)  . 

0.001  (0.005). 

Air  fiow . 

Q. 

mTmin.  (FP/min)  . 

0.5  pet. 

CFV  iniet  depression  . 

PPi 

kPa  (inches  Hg)  . 

0.055  (0.016). 

CFV  outiet  pressure  . 

PPO 

kPa  (inches  Hg) . 

0.17  (0.05). 

Temperature  at  venturi  iniet  . 

Tv 

deg.C  (deg.F)  . 

0.28  (0.5) 

Specific  gravity  of  manometer  fiuid  . 

Sp.Gr 

(1.75  oii). 

*  *  *  * 

§89.423  [Removed  and  Reserved] 

80.  Remove  and  reserve  the  newly 
designated  §  89.423. 

81.  The  newly  designated  §  89.424  is 
amended  by  revising  paragraphs  (a), 
(d)(6),  and  (e),  and  the  definition  for  M  1 
in  theC02e  equation  in  paragraph  (d)(3) 
to  read  as  fol  I  ows: 

§89.424  Dilute  emission  sampling 
calculations. 

(a)  The  final  reported  emission  test 
results  are  computed  by  use  of  the 
fol  lowing  formula: 


E(g.xWF0 
A  -  id _ 

■^WM  “  i=n 

^(PiXWF,) 

i=i 

Where: 

Awm  =Weighted  mass  emission  level 
(HC,  CO,  CO2,  PM,  or  NOx)  in  g/ 
kW-hr. 

g  =  Mass  flow  in  grams  per  hour,  = 
grams  measured  duri  ng  the  mode 
divided  by  the  sampi  e  ti  me  for  the 
mode. 

WFi  =  Effective  weighing  factor. 

Pi  =  Power  measured  during  each  mode 
(Power  set  =zero  for  the  idle  mode). 


(d)  *  *  * 

(3)*  *  * 

M  1  =  Fuel  mass  consumed  during  the 
mode. 

(6)  Measured  "dry"  concentrations 
shal  I  be  corrected  to  a  wet  basis,  if  not 
already  measured  on  a  wet  basis.  This 
section  isapplicableonly  for 
measurements  made  on  di  I  ute  exhaust 
gas.  Correction  to  a  wet  basis  shall  be 
according  to  the  fol  lowing  formula: 

ConcwET  “  Kw  X  ConcoRY 

Where:  Kw  is  determined  according  to 
the  equation  in  paragraph  (d)(6)(i)  or 
(d)(6)(ii),  of  this  section. 

(i)  For  wet  CO2  measurement: 
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K,  =  1- 


a  X  CO2  %  cone  (wet)  ^ 


200 


■ 


-K,. 


(I I)  For  dry  CO2  measurement: 


K„,  = 


(1-Kwi) 


a  X  CO2  %  cone  (dry) 


1  + 


200 


(ill)  For  the  equations  in  paragraph 
(d)(6)(i)  and  (d)(6)(ii)  of  this  section,  the 
following  equation  applies: 


1.608  X 

Hd 

X 

00 

O 

+ 

O 

o 

o 

Hd  x(l-  +  x(  Vp) 

Where:  Ha  and  Hd  are  the  grams  of 
water  per  kilogram  of  dry  air;  as 
illustrated  in  the  following  equations: 

6.22xR,xp, 

Pb  “(Pd  ^10  ) 


6.22  XRa  Xpa 

PB-(PaXRaXl0”^) 


Table  1 


(e)  The  final  modal  reported  brake- 
specific  fuel  consumption  (bsfe)  shall  be 
computed  by  use  of  the  foil  owing 
formula: 


kW-hr 

Where: 

bsfc  =  brake-specific  fuel  consumption 
for  a  mode  i  n  grams  of  fuei  per 
kilowatt-hour  (kW-hr). 

M  =  mass  of  fuel  i  n  grams,  used  by  the 
engineduringa  mode. 


kW-hr  =total  ki I owatts  i ntegrated  with 
respect  to  ti  me  for  a  mode. 

§89.425  [Removed  and  Reserved] 

82.  Remove  and  reserve  the  newly 
designated  §  89.425. 

83-87.  Appendix  B  to  Subpart  E  of 
part  89  is  revised  to  read  as  fol lows: 

Appendix  B  To  Subpart  E  of  Part  89— 
Tables 


■8-Mode  Test  Cycle  for  Variable-Speed  Engines 


Test  segment 

Mode  number 

Engine  speed  ^ 

Observed 
torque  2 
(percent  of 
max.  ob¬ 
served) 

Minimum 
time  in 
mode  (min¬ 
utes) 

Weighting 

factors 

1  . 

1  . 

Rated  . 

100 

5.0 

0.15 

1  . 

2  . 

Rated  . 

75 

5.0 

0.15 

1  . 

3  . 

Rated  . 

50 

5.0 

0.15 

1  . 

4  . 

Rated  . 

10 

5.0 

0.10 

2 . 

5  . 

Int  . 

100 

5.0 

0.10 

2 . 

6  . 

Int  . 

75 

5.0 

0.10 

2 . 

7  . 

Int  . 

50 

5.0 

0.10 

2 . 

8  . 

Idle  . 

0 

5.0 

0.15 

'  Engine  speed  (non-idle):  ±2  percent  of  point.  Engine  speed  (idle):  Within  manufacturer’s  specifications.  Idle  speed  is  specified  by  the  manu¬ 
facturer. 

^Torque  (non-idle):  Throttle  fully  open  for  100  percent  points.  Other  non-idle  points:  ±2  percent  of  engine  maximum  value.  Torque  (idle):  Throt¬ 
tle  fully  closed.  Load  less  than  5  percent  of  peak  torque. 

Table  2.— 5-Mode  Test  Cycle  for  Constant-Speed  Engines 


Mode  number 

Engine!  Speed 

Observed 
torque  2 
(percent  of 
max.  ob¬ 
served) 

Minimum 
time  in 
mode  (min¬ 
utes) 

Weighting 

factors 

1  . 

Rated  . 

100 

5.0 

0.05 

2  . 

Rated  . 

75 

5.0 

0.25 

3  . 

Rated  . 

50 

5.0 

0.30 

4  . 

Rated  . 

25 

5.0 

0.30 

5  . 

Rated  . 

10 

5.0 

0.10 

1  Engine  speed:  ±2  percent  of  point. 

2 Torque:  Throttle  fully  open  for  100  percent  point.  Other  points:  ±2  percent  of  engine  maximum  value. 
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Table  3.— 6-Mode  Test  Cycle  for  Engines  Rated  Under  19  kW 


Mode  number 

Engine  speed ' 

Observed 
torque  2 
(percent  of 
max.  ob¬ 
served) 

Minimum 
time  in 
mode  (min¬ 
utes) 

Weighting 

factors 

1  . 

Rated  . 

too 

5.0 

0.09 

2  . 

Rated  . 

75 

5.0 

0.20 

3  . 

Rated  . 

50 

5.0 

0.29 

4  . 

Rated  . 

25 

5.0 

0.30 

5  . 

Rated  . 

to 

5.0 

0.07 

6  . 

Idle  . 

0 

5.0 

0.05 

1  Engine  speed  (non-idle):  ±2  percent  of  point.  Engine  speed  (idle):  Within  manufacturer’s  specifications.  Idle  speed  is  specified  by  the  manu¬ 
facturer. 

^Torque  (non-idle):  Throttle  fully  open  for  operation  at  100  percent  point.  Other  nonidle  points:  ±2  percent  of  engine  maximum  value.  Torque 
(idle):  Throttle  fully  closed.  Load  less  than  5  percent  of  peak  torque. 

Table  4. — 4-Mode  Test  Cycle  for  Propulsion  Marine  Diesel  Engines 


Mode  number 

Engine 

speed!  (per¬ 
cent  of  max. 
observed) 

Observed 
power  2  (per¬ 
cent  of  max. 
observed) 

Minimum  time 
in  mode  (min¬ 
utes) 

Weighting  fac¬ 
tors 

1  . 

too 

too 

5.0 

0.20 

2  . 

91 

75 

5.0 

0.50 

3  . 

80 

50 

5.0 

0.15 

4  . 

63 

25 

5.0 

0.15 

1  Engine  speed:  ±2  percent  of  point. 

2  Power:  Throttle  fully  open  for  operation  at  100  percent  point.  Other  points:  ±2  percent  of  engine  maximum  value. 


Subpart  F — [Amended] 

88.  The  newly  designated  §89.505  is 
amended  by  revising  paragraph  (e)  to 
read  as  follows: 

§89.505  Maintenance  of  records; 
submittal  of  information. 

(e)AII  reports,  submissions, 
notifications,  and  requests  for  approvals 
made  under  this  subpart  are  addressed 
to:  Director,  Engine  Programs  and 
Compliance  Division  (6405-J),  U.S. 
Environmentai  Protection  Agency,  401 
M  Street  SW,  Washington,  DC  20460. 

89.  The  newly  designated  §  89.506  is 
amended  by  revising  paragraph  (g)  to 
read  as  follows: 

§ 89.506  Right  of  entry  and  access. 

(g)  A  manufacturer  i s  responsi  bl e  for 
I  ocati  ng  i  ts  forei  gn  testi  ng  and 
manufactu  ri  ng  fad  I  i  ti  es  i  n  j  u  ri  sd  i  cti  ons 
where  local  law  does  not  prohibit  an 
EPA  enforcement  officer(s)  or  EPA 
authorized  representative{s)  from 
conducting  the  entry  and  access 
activities  specified  in  this  section.  EPA 
will  not  attempt  to  make  any 
inspections  which  it  has  been  informed 
that  locai  foreign  law  prohibits. 

90.  The  newly  designated  §  89.509  is 
amended  by  revising  paragraphs  (a)  and 
(b)  to  read  as  fol  I  ows. 


§  89.509  Calculation  and  reporting  of  test 
results. 

(a)  Initial  test  results  are  calculated 
fol  I  owi  ng  the  appi  i  cabi  e  test  procedure 
specified  in  §  89.508(a).  The 
manufacturer  rounds  these  results,  i  n 
accordance  with  ASTM  E29-93a,  to  the 
number  of  decimai  pi  aces  contai  ned  in 
the appli cabi e emission  standard 
expressed  to  oneadditionai  significant 
figure.  This  procedure  has  been 
incorporated  by  reference.  See§  89.6. 

(b)  Final  test  results  are  calculated  by 
summing  the  initial  test  results  derived 
in  paragraph  (a)  of  this  section  for  each 
test  engine,  dividing  by  the  number  of 
tests  conducted  on  the  engi  ne,  and 
rounding  in  accordance  with  the 
procedure  specified  in  paragraph  (a)  of 
this  section  to  the  same  number  of 
decimal  places  contained  in  the 

appli  cable  standard  expressed  to  one 
additional  significant  figure. 

91.  The  newly  designated  §  89.512  is 
amended  by  revising  paragraph  (b)  to 
read  as  fol  I  ows. 

§  89.51 2  Request  for  public  hearing. 

(b)  The  manufacturer's  request  must 
be  fi I ed  with  the  Admi ni strator  not  I ater 
than  15  days  after  the  Administrator's 
notification  of  the  decision  to  suspend 
or  revoke,  unless  otherwise  specified  by 
the  Administrator.  The  manufacturer 
must  simultaneously  serve  two  copies  of 


thi  s  request  upon  the  Di  rector  of  the 
Engine  Programs  and  Compliance 
Division  and  file  two  copies  with  the 
Hearing  Clerk  of  the  Agency.  Failure  of 
the  manufacturer  to  request  a  hearing 
within  the  time  provided  constitutes  a 
waiver  of  the  right  to  a  heari  ng. 
Subsequent  to  tlhe  expi  rati  on  of  the 
peri  od  for  request!  ng  a  heari  ng  as  of 
right,  the  Administrator  may,  at  her  or 
his  discretion  and  for  good  cause 
shown,  grant  the  manufacturer  a  hearing 
to  contest  the  suspension  or  revocation. 

92.  The  newly  designated  §  89.513  is 
amended  by  revising  paragraph  (e)(2)  to 
read  as  fol  I  ows. 

§89.513  Administrative  procedures  for 
public  hearing. 

(e)  Filing  and  service.  *  *  * 

(2)  T o  the  maxi  mum  extent  possi  bl  e, 
testi mony  will  be  presented  i n  wri tten 
form.  Copies  of  written  testimony  will 
be  served  upon  al  I  parti  es  as  soon  as 
practi  cabi  e  pri  or  to  the  start  of  the 
hearing.  A  certificate  of  service  will  be 
provided  on  or  accompany  each 
document  or  paper  filed  with  the 
Heari  ng  Clerk.  Documents  to  be  served 
upon  the  Director  of  the  Engine 
Programs  and  Compliance  Division 
must  be  sent  by  registered  mail  to: 
Director,  Engine  Programs  and 
Compliance  Division  (6405-J),  U.S. 
Environmental  Protection  Agency,  401 
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M  Street  SW.,  Washington,  DC  20460. 
Servi  ce  by  regi  stered  mai  I  i  s  compi  ete 
upon  mailing. 

Subpart  G — [Amended] 

93.  The  newly  designated  §  89.602  is 
amended  by  revising  the  definition  for 
"Fifteen  working  day  hold  period"  to 
read  as  follows: 

§89.602  Definitions. 

Fifteen  working  day  hold  period.  The 
peri  od  of  ti  me  between  a  request  for 
final  admission  and  the  automatic 
grand ng  of  fi nal  admission  (unless  ERA 
i  ntervenes)  for  a  nonconform!  ng 
nonroad  engineconditionaily  imported 
pursuant  to  §  89.605  or  §  89.609.  Day 
one  of  the  ho!  d  peri  od  i  s  the  fi  rst 
working  day  (see  definition  for 
"working  day"  in  this  section)  after  the 
Engine  Programs  and  Compliance 
Division  of  EPA  receives  a  complete  and 
val  i  d  appi  i  cati  on  for  fi  nal  ad  mi  ssi  on . 

94.  The  newly  designated  §  89.603  is 
amended  by  revising  paragraph  (d)  to 
read  as  follows: 

§89.603  General  requirements  for 
importation  of  nonconforming  nonroad 
engines. 

(d)ThelCI  must  submit  to  the  Engine 
Programs  and  Compliance  Division  of 
EPA  acopy  of  all  approved  applications 
for  certification  us^  to  obtain 
certificates  of  conformity  for  the 
purpose  of  importing  nonconforming 
nonroad  engi  nes  pursuant  to  §  89.605  or 
§  89.609.  In  addition,  the  ICI  must 
submit  to  the  Engine  Programs  and 
Compi  i  ance  Di  vi  si  on  a  copy  of  al  I 
approved  production  changes 
implemented  pursuant  to  §  89.605  or 
subpart  B  of  this  part.  Documentation 
submitted  pursuant  to  this  paragraph  (d) 
must  be  provided  to  the  Engine 
Programs  and  Compliance  Division 
with!  n  10  worki  ng  days  of  approval  of 
the  certification  application  (or 
production  change)  by  EPA. 

95.  The  newly  designated  §  89.604  is 
amended  by  revising  paragraphs  (c)(4) 
and  (d)  to  read  as  follows: 

§89.604  Conditional  admission. 

(c)  *  *  * 

(4)  A  copy  of  the  written  record  is  to 
be  submitted  to  the  Engine  Programs 
and  Compliance  Division  of  EPA  within 
five  worki  ng  days  of  the  transfer  date. 

(d)  Notwithstanding  any  other 
requi  rement  of  this  subpart  or  U  .5. 
Customs  Service  regulations,  an  ICI  may 
al  so  assu  me  responsi  bi  I  i  ty  for  the 


modification  and  testing  of  a 
nonconforming  nonroad  engine  which 
was  previously  imported  by  another 
party.  The  ICI  must  be  a  holder  of  a 
cu  rrenti  y  val  i  d  certi  fi  cate  of  conform!  ty 
for  that  specific  nonroad  engine  or 
authorize  to  import  it  pursuant  to 
§  89.609  at  the  ti  me  of  assumi  ng  such 
responsibility.  The  ICI  must  comply 
with  all  the  requirements  of  §  89.603, 

§  89.604,  and  either  §  89.605  or  §  89.609, 
as  appI i cabi e.  For  the  purposes  of  this 
subpart,  the  ICI  has  "imported"  the 
nonroad  engine  as  of  the  date  the  I  Cl 
assumes  responsi  bi  I  i  ty  for  the 
modification  and  testing  of  the  nonroad 
engine.  The  ICI  must  submit  written 
notification  to  the  Engine  Programs  and 
Compliance  Division  of  EPA  within  10 
worki  ng  days  of  the  assumption  of  that 
responsi  bility. 

96.  The  newly  designated  §  89.605  is 
amended  by  revising  paragraphs 

(a) (2)(i),  (a)b)(vi),  and  (c)  to  read  as 
fol  I  ows: 

§  89.605  Final  admission  of  certified 
nonroad  engines. 

(a)*  *  * 

(2)*  *  * 

(i )  The  ICI  attests  that  the  nonroad 
engine  has  been  modified  in  accordance 
with  the  provisions  of  the  ICI's 
certificate  of  conformity;  presents  to 
EPA  a  statement  written  by  the 
applicable  Original  Engine 
M  anufacturer  that  the  Ori  gi  nal  Engi  ne 
Manufacturer  must  provide  to  the  ICI, 
and  to  EPA,  information  concerning 
production  changes  to  the  class  of 
nonroad  engines  described  in  the  ICI's 
application  for  certification;  delivers  to 
the  Engine  Programs  and  Compliance 
Division  of  EPA  notification  by  the  ICI 
of  any  product!  on  changes  al  ready 
implemented  by  the  Original  Engine 
M  anufacturer  at  the  ti  me  of  appi  i  cati  on 
and  their  effect  on  emissions;  and 
obtains  from  EPA  written  approval  to 
use  this  demonstration  option;  or. 

(3)*  *  * 

(vi )  A  report  concern!  ng  these 
production  changes  is  to  be  made  to  the 
Engine  Programs  and  Compliance 
Division  of  EPA  within  ten  working 
days  of  initiation  of  the  production 
change.  The  cause  of  any  fai  I  ure  of  an 
emission  test  is  to  be  identified,  if 
known; 

(c)  Except  as  provided  in  paragraph 

(b)  of  this  section,  EPA  approval  for 
final  admission  of  a  nonroad  engine 
under  this  section  is  presumed  to  have 
been  granted  if  the  ICI  does  not  receive 
oral  or  written  notice  from  EPA  to  the 
contrary  within  15  working  days  of  the 
date  that  the  Engi  ne  Programs  and 


Compliance  Division  of  EPA  receives 
the  ICI's  application  under  paragraph  (a) 
of  this  section.  EPA  notice  of 
nonapproval  may  be  made  to  any 
employeeof  the  ICI.  It  is  the 
responsibility  of  the  ICI  to  ensure  that 
the  Engine  Programs  and  Compliance 
Division  of  EPA  receives  the  application 
and  to  confi  rm  the  date  of  recei  pt. 
During  this  15  working  day  hold  period, 
the  nonroad  engi  ne  i  s  to  be  stored  at  a 
location  where  the  Administrator  has 
reasonabi  e  access  to  the  nonroad  engi  ne 
for  the  Administrator's  inspection.  The 
storage  i  s  to  be  wi  thi  n  50  mi  I  es  of  the 
I  Cl's  testing  facility  to  allow  the 
Administrator  reasonabi e  access  for 
inspection  and  testing.  A  storage  facility 
not  meeting  this  criterion  must  be 
approved  in  writing  by  the 
Administrator  prior  to  the  submittal  of 
the  ICI's  application  under  paragraph  (a) 
of  this  section. 

97.  The  newly  designated  §  89.609  is 
amended  by  revising  paragraph  (d)  to 
read  as  fol  I  ows; 

§89.609  Final  admission  of  modification 
nonroad  engines  and  test  nonroad  engines. 

(d)  Except  as  provided  in  paragraph 

(c)  of  this  section,  EPA  approval  for 
final  admission  of  a  nonroad  engine 
under  this  section  is  presumed  to  have 
been  granted  if  the  ICI  does  not  receive 
oral  or  written  notice  from  EPA  to  the 
contrary  with!  n  15  worki  ng  days  of  the 
date  that  the  Engi  ne  Programs  and 
Compliance  Division  of  EPA  receives 
the  ICI's  application  under  paragraph  (b) 
of  this  section.  Such  EPA  notice  of 
nonapproval  may  be  made  to  any 
employeeof  the  ICI.  It  is  the 
responsibility  of  the  ICI  to  ensure  that 
the  Engine  Programs  and  Compliance 
Division  of  EPA  receives  the  application 
and  to  confi  rm  the  date  of  recei  pt. 
During  this  15  working  day  hold  period, 
the  nonroad  engi  ne  i  s  stored  at  a 
location  where  the  Administrator  has 
reasonabi  e  access  to  the  nonroad  engi  ne 
for  the  Administrator's  inspection.  The 
storage  i  s  to  be  wi  thi  n  50  mi  I  es  of  the 
I  Cl's  testing  facility  to  allow  the 
Administrator  reasonabi e  access  for 
inspection  and  testing.  A  storage  facility 
not  meeting  this  criterion  must  be 
approved  in  writing  by  the 
Administrator  prior  to  the  submittal  of 
the  ICI's  application  under  paragraph  (b) 
of  this  sect! on. 

98.  The  newly  designated  §  89.610  is 
amended  by  revising  paragraph  (b)(1)  to 
read  as  fol  I  ows; 

§89.610  Maintenance  instructions, 
warranties,  emission  iabeiing. 
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(b)  *  *  *  (1)  ICIs  must  submit  to  the 
Engine  Programs  and  Compliance 
Division  of  EPA  sample  copies 
(including  revisions)  of  any  warranty 
documents  required  by  this  section 
prior  to  importing  nonroad  engines 
under  this  subpart. 

99.  The  newly  designated  §  89.611  is 
amended  by  revising  paragraph  (g)  to 
read  as  follows: 

§89.611  Exemptions  and  exclusions. 

(g)  An  application  for  exemption  and 
exclusion  provided  for  in  paragraphs 
(b),  (c),  and  (e)  of  this  section  is  to  be 
mailed  to:  U.S.  Environmental 
Protect!  on  A  gency,  Offi  ce  of  M  obi  I  e 
Sources,  Engine  Programs  and 
Compliance  Division  (6405-J),  401  M 
Street,  SW,  Washington,  DC  20460, 
Attention:  Imports. 

Subpart  J — [Amended] 

100.  Section  89.903  is  amended  by 
revi  si  ng  paragraph  (b)  to  read  as  fol  I  ows: 

§ 89.903  Application  of  section  21 6(1 0)  of 
the  Act. 

(b)  EPA  wi  1 1  mai  ntai  n  a  I  i  st  of 
nonroad  engi  nes  that  have  been 
determined  to  be  excluded  because  they 
are  used  solely  for  competition.  This  list 
will  be  avail  able  to  the  public  and  may 
be  obtai  ned  by  writi  ng  to  the  fol  I  owi  ng 
address:  Chief,  Selective  Enforcement 
Auditing  Section,  Engine  Programs  and 
Compliance  Division  (6405-J), 
Environmental  Protection  Agency,  401 
M  Street  SW,  Washington,  DC  20460. 

101.  Section  89.905  is  amended  by 
revi  si  ng  paragraph  (f)  to  read  as  fol  I  ows: 

§89.905  Testing  exemption. 

(f)  A  manufacturer  of  new  nonroad 
engi  nes  may  request  a  testi  ng  exemption 
to  cover  nonroad  engines  intended  for 
use  in  test  programs  planned  or 
anti  ci  pated  over  the  course  of  a 
subsequent  one-year  period.  Unless 
otherwise  required  by  the  Director, 
Engine  Programs  and  Compliance 
Division,  a  manufacturer  requesting 
such  an  exemption  need  only  furnish 
the  i nformati on  required  by  paragraphs 
(a)(1)  and  (d)(2)  of  this  section  along 
with  a  description  of  the  record-keeping 
and  control  procedures  that  will  be 
employed  to  assure  that  the  engi  nes  are 
us^  for  purposes  consistent  with 
paragraph  (a)  of  this  section. 

102.  Section  89.906  is  amended  by 
revising  paragraphs  (a)(3)  introductory 
text,  (a)(3)(iii)(D),  and  (b)  to  read  as 
follows: 


§  89.906  Manufacturer-owned  exemption 
and  precertification  exemption. 

(a)  *  *  * 

(3)  Unless  the  requirementiswaived 
or  an  alternate  procedure  is  approved  by 
the  Director,  Engine  Programs  and 
Compliance  Division,  the  manufacturer 
must  permanently  affix  a  label  to  each 
nonroad  engine  on  exempt  status.  This 
label  should: 

(iii)*** 

(D)  The  statement  "This  nonroad 
engi ne  i s  exempt  from  the  prohibitions 
of  40  CFR  89.1003." 

(b)  Any  independent  commercial 
importer  that  desires  a  precertification 
exemption  pursuant  to  §  89.611(b)(3) 
and  i  s  i  n  the  busi  ness  of  i  mporti  ng, 
mod  i  fyi  ng,  or  testi  ng  u  ncerti  fi  ed 
nonroad  engi  nes  for  resale  under  the 
provisions  of  subpart  G  of  this  part, 
must  apply  to  the  Director,  Engine 
Programs  and  Compliance  Division.  The 
Director  may  require  such  independent 
commercial  importer  to  submit 
information  regarding  the  general  nature 
of  the  fleet  activities,  the  number  of 
nonroad  engines  involved,  and  a 
demonstration  that  adequate  record¬ 
keeping  procedures  for  control  purposes 
will  be  employed. 

103.  Section  89.911  is  revised  to  read 
as  fol  I  ows: 

§  89.91 1  Submission  of  exemption 
requests. 

Requests  for  exemption  or  further 
i  nformati  on  concerni  ng  exempt!  ons 
and/or  the  exemption  request  review 
procedure  should  be  addressed  to: 

Chief,  Selective  Enforcement  Auditing 
Section,  Engine  Programs  and 
Compliance  Division  (6405-J), 
Environmental  Protection  Agency,  401 
M  Street  SW,  Washington,  DC  20460. 

104.  Section  89.1003  is  amended  by 
revising  paragraphs  (a)(3),  (a)(5),  (a)(6), 
(b)(4),  and  (b)(7)  to  read  as  fol  lows: 

§89.1003  Prohibited  acts. 

(a)*  *  * 

(3)(i )  For  a  person  to  remove  or  render 
i  noperati  ve  a  devi  ce  or  el ement  of 
desi  gn  i  nstal  I  ed  on  or  i  n  a  nonroad 
engine,  vehicle  or  equipment  in 
compliance  with  regulations  under  this 
part  prior  to  itssaleand  delivery  to  the 
ulti  mate  purchaser,  or  for  a  person 
knowi  ngly  to  remove  or  render 
inoperative  such  a  device  or  element  of 
design  after  the  sal e  and  delivery  to  the 
ultimate  purchaser;  or 

(ii)  For  a  person  to  manufacture,  sell 
or  offer  to  sel  I ,  or  i  nstal  I ,  a  part  or 
component  intended  for  use  with,  or  as 
part  of,  a  nonroad  engine,  vehicle  or 
equipment,  where  a  principal  effect  of 


the  part  or  component  i  s  to  bypass, 
defeat,  or  render  i  noperati  ve  a  device  or 
el  ement  of  desi  gn  i  nstal  I  ed  on  or  i  n  a 
nonroad  enginein  compliance  with 
regulations  issued  under  this  part,  and 
where  the  person  knows  or  should 
know  that  the  part  or  component  i  s 
bei  ng  offered  for  sal  e  or  i  nstal  I  ed  for  thi  s 
use  or  put  to  such  use;  or 

(i  i  i )  for  a  person  to  devi  ate  from  the 
provisions  of  §  89.130  when  rebuilding 
an  engine  (or  rebuilding  a  portion  of  an 
engine  or  engine  system). 

(5)  For  a  person  to  ci  rcumvent  or 
attempt  to  ci  rcu  mvent  the  resi  dence 

ti  me  requi  rements  of  paragraph  (2)(i  i  i ) 
of  the  nonroad  engine  definition  in 
§  89.2. 

(6)  For  a  manufacturer  of  nonroad 
vehicles  or  equipment  to  distribute  in 
commerce,  sell,  offer  for  sale,  or 
introduce  into  commerce  a  nonroad 
vehicle  or  pieceof  equipment  which 
contai  ns  an  engi  ne  not  covered  by  a 
certificate  of  conformity,  except  as 
otherwi  se  al  I  owed  by  thi  s  part. 

(b)  *  *  * 

(4)  Certified  nonroad  engi  nes  shall  be 
used  in  all  vehicles  and  equipment 
manufactured  on  or  after  the  applicable 
model  years  i  n  §  89.112  that  are  self- 
propelled,  portable,  transportable,  or  are 
i  ntended  to  be  propel  I  ed  whi  I  e 
performing  theirfunction,  unless  the 
manufacturer  of  the  vehi cl  e  or 
equipment  can  prove  that  the  vehicle  or 
equipment  will  be  used  in  a  manner 
consistent  with  paragraph  (2)  of  the 
definition  of  nonroad  engine  in  §  89.2. 
After  the  date  on  which  a  new  standard 
takes  effect,  nonroad  vehicle  and 
equipment  manufacturers  may  continue 
to  use  nonroad  engines  built  prior  to 
thi  s  date  that  are  not  certi  fi  ed  to  the 
standard  until  inventories  of  those 
engi  nes  are  depi  eted;  however, 
stockpi  I  i  ng  of  such  nonroad  engi  nes 
will  be  considered  a  violation  of  this 
section. 

(7)  A  new  nonroad  engine  intended 
solely  to  replace  a  nonroad  engine  in  a 
pieceof  nonroad  equipment,  where  the 
engine  requiring  replacement  is  not 
certified  or  is  certified  to  emission 
standards  that  are  I  ess  stri  ngent  than 
those  in  effect  when  the  replacement 
engi  ne  i  s  bu  i  1 1,  shal  I  not  be  su  bj  ect  to 
the  prohibitions  of  paragraph  (a)(1)  of 
thi  s  secti  on  or  to  the  requi  rements  of 

§  89.105  and  paragraph  (b)(4)  of  this 
section,  provided  that; 

(i)  The  engine  manufacturer  has 
ascertained  that  no  engine  produced  by 
itself  or  by  the  manufacturer  of  the 
engine  that  is  being  replaced,  if 
different,  and  certified  to  the 
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requ  I  rements  of  th  i  s  su  bpart,  I  s  aval  I  abl  e 
with  the  appropriate  physical  or 
performance  characteristics  to  repower 
the  equipment;  and 

(ii)  Theengi  ne  manufacturer  or  its 
agent  takes  ownership  and  possession  of 
the  engi  ne  bei  ng  repi  aced  i  n  parti  al 
exchange  for  the  replacement  engi  ne; 
and 

(iii)  The  replacement  engine  is  clearly 
labeled  with  the  following  language,  or 
si  mi  lar  alternate  I  anguage  approved  by 
the  Administrator;  THIS  ENGINE  DOES 
NOT  COMPLY  WITH  FEDERAL 

NON  ROAD  OR  ON-HIGHWAY 
EMISSION  REOUIREM ENTS.  SALE  OR 
INSTALLATION  OF  THIS  ENGINE  FOR 
ANY  PURPOSE  OTHER  THAN  AS  A 
REPLACEMENT  ENGINE  FORAN 
ENGINE  MANUFACTURED  PRIORTO 
JANUARY  1  [INSERT  APPROPRIATE 
YEAR]  IS  A  VIOLATION  OF  FEDERAL 
LAW  SUBJECT  TO  CIVIL  PENALTY; 
and 


(iv)  In  cases  where  an  engine  is  to  be 
imported  for  replacement  purposes 
under  the  provisions  of  this  paragraph 
(b)(7),  the  term  "engine  manufacturer" 
shall  not  apply  to  an  individual  or  other 
entity  that  does  not  possess  a  current 
Certificate  of  Conformity  issued  by  EPA 
under  this  part;  and 

(v)  Where  the  replacement  engi  ne  is 
i  ntended  to  repI  ace  an  engi  ne  that  i  s 
certified  to  emission  standards  that  are 
I  ess  stri  ngent  than  those  i  n  effect  w  hen 
the  replacement  engine  is  built,  the 
replacement  engine  shall  be  identical  in 
all  material  respects  to  a  certified 
configuration  of  the  same  or  later  model 
year  as  the  engi  ne  bei  ng  replaced;  and 

(vi)  Engines  sold  pursuant  to  the 
provisions  of  this  paragraph  (b)(7)  will 
neither  generate  nor  use  emission 
credits  and  will  not  be  part  of  any 
accounting  under  the  averaging,  banking 
and  trading  program. 


105.  Section  89.1007  is  amended  by 
revi  si  ng  paragraph  (c)  to  read  as  fol  I  ows; 

§89.1007  Warranty  provisions. 

(c)  For  the  purposes  of  this  section, 
the  owner  of  any  nonroad  engine 
warranted  under  this  part  i s  responsi  hi e 
for  the  proper  mai  ntenance  of  the 
engi  ne.  Proper  mai  ntenance  i  ncl  udes 
repi  acement  and  servi  ce,  at  the  owner's 
expense  at  a  servi  ce  estabi  i  shment  or 
faci  I  ity  of  the  owner's  choosi  ng,  of  al  I 
parts,  items,  or  devices  related  to 
emission  control  (but  not  designed  for 
emission  control)  under  the  terms  of  the 
last  sentence  of  section  207(a)(3)  of  the 
Act,  unless  such  part,  item,  or  device  is 
covered  by  any  warranty  not  mandated 
by  this  Act. 

[FR  Doc.  98-24836  Filed  10-22-98;  8:45  am] 
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ARB  Adopts  Federal  Standards  Applicable  to  Off-Road  Diesel  Engines  -  On  January  28, 
2000,  California’s  Air  Resources  Board  adopted  the  federal  Tier  2  and  Tier  3  standards 
applicable  to  diesel-powered  off-road  (nonroad)  engines.  The  standards  are  shown  in  Table  1. 
The  federal  standards,  adopted  in  October  1998,  and  the  proposed  ARB  standards  are  based  on 
an  August  1996  Statement  of  Principals  (SOP)  signed  by  the  manufacturers  of  off-road  diesel 
engines,  the  U.S.  EPA,  and  ARB.  The  standards  are  not  expected  to  require  the  use  of  exhaust 
control  technology. 

ARB  also  adopted  the  federal  voluntary  “Blue  Sky  Series”  standards  adopted  by  the  U.S. 
EPA.  These  standards  are  applicable  through  the  2004  model  year  and  are  based  on  the  Tier  3 
standards,  where  applicable,  and  a  40  percent  reduction  from  Tier  2  levels  for  PM  standards 
where  no  Tier  3  PM  standard  has  been  established.  At  the  hearing,  several  Board  members 
indicated  that  further  emission  reductions  from  off-road  engines  will  be  needed  to  help 
California  meet  its  air  quality  objectives. 


Table  1 

Proposed  California  Emission  Standards 
for  Off- Road  Compression-Ignition  Engines  ^ 
(grams  per  kilowatt-hour ) 


Maximum  Rated  Power  (kW) 

Tier 

Model  Year 

NOx 

HC 

NMHC+NOx' 

CO 

PM 

KW<8‘’ 

Tier  1 

2000-2004 

— 

— 

10.5 

8.0 

1.0 

Tier  2 

2005  and  later 

— 

— 

7.5 

8.0 

0.80 

8<kW<19'’ 

Tier  1 

2000-2004 

— 

— 

9.5 

6.6 

0.80 

Tier  2 

2005  and  later 

— 

- ■ 

7.5 

6.6 

0.80 

19<kW<37 

Tier  1 

2000-2003 

— 

— 

9.5 

5.5 

0.80 

Tier  2 

2004  and  later 

— 

— 

7.5 

5.5 

0.60 

37<kW<75 

Tier  1 

2000-2003 

9.2 

— 

— 

— 

— 

Tier  2 

2004-2007 

— 

— 

7.5 

5.0 

0.40 

Tier  3 

2008  and  later 

— 

— 

4.7 

5.0 

— 

75<kW<130 

Tier  1 

2000-2002 

9.2 

— 

— 

— 

— 

Tier  2 

2003-2006 

— 

— 

6.6 

5.0 

0.30 

Tier  3 

2007  and  later 

— 

— 

4.0 

5.0 

— 

130<kW<225 

Tier  T 

1996-2002 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2‘' 

2003-2005 

— 

— 

6.6 

3.5 

0.20 

Tier  3 

2006  and  later 

— 

- ■ 

4.0 

3.5 

— 

225<kW<450 

Tier  1 ‘ 

1996-2000 

9.2 

1.3 

■ - 

11.4 

0.54 

Tier  2‘' 

2001-2005 

■ - 

— 

6.4 

3.5 

0.20 

Tier  3 

2006  and  later 

— 

— 

4.0 

3.5 

— 

450<kW<560 

Tier  1 ' 

1996-2001 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2 

2002-2005 

— 

— 

6.4 

3.5 

0.20 

Tier  3 

2006  and  later 

— 

- ■ 

4.0 

3.5 

— 

kW>560 

Tier  1 

2000-2005 

9.2 

1.3 

— 

11.4 

0.54 

Tier  2 

2006  and  later 

— 

— 

6.4 

3.5 

0.20 

The  proposed  California  standards  for  engines  less  than  130  kilowatts  (175  horsepower)  apply  only  to  non- 
preempted  equipment. 

The  Tier  1  and  Tier  2  emission  standards  for  less  than  25  horsepower  compression-ignition  engines  were  already 
adopted  in  the  small  off-road  engine  rulemaking. 

The  Tier  1  emission  standards  were  already  adopted  for  1996  and  later  engines.  This  proposal  will  modify  the 
existing  standards  for  2000  and  later  engines,  replacing  them  with  the  noted  Tier  2  and  Tier  3  standards. 

The  Tier  1  emission  standards  were  already  adopted  for  2000  and  later  engines. 

NMHC  -I-  NOx  =  non-methane  hydrocarbons  plus  oxides  of  nitrogen 


Notes: 

a. 

b. 

c. 

d. 

e. 


